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TBANBlUTnKQ 


A  report  of  the  (X)mmaruimff  oMcer  of  Watertown  Arsenalof  ^^Teste  of 
iron^  steely  wnd  other  materiaU  "  made  during  thefsoal  yeaor  ended  June 
30, 1899. 

War  Depabtment, 

Washington^  January  10^  1900. 

Sib:  I  have  the  honor  to  transmit  herewith,  as  required  by  law,  copy 
of  a  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
"Tests  of  iron,  steel,  and  other  materials  for  industrial  purposes," 
made  at  that  arsenal  during  the  fiscal  year  ended  June  80^  1899. 
Very  respectfuUy, 

Elihu  Eoot,  Secretary  of  War. 

The  Speakeb  of  the  House  of  Repbesentatives. 


Watbbtowk  Absenal, 

Woitertown^  Mass.^  Januasry  5^  1900. 

Sib:  In  compliance  with  the  requirements  of  law  I  have  the  honor 
to  forward  herewith  report  of  test  of  metals,  etc. ,  made  at  this  arsenal 
during  the  fiscal  year  ending  June  30,  1899. 

The  total  number  of  specimens  tested  was  2,103,  classified  as  follows: 

Gun  Bpedmeiifl 275 

For  Ordnanoe  Department 735 

For  other  Government  Departments 4 

Investigative  tests ^ ^^.•«...»...  648 

Tests  for  private  parties* «. • .....p*........  441 

Total 2,103 

The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work . . .  •• $10, 000. 00 

Received  m>m  private  parties  during  the  year .,...• 1,074.61 

Total  received 11,074.61 


ac 


Amount  expended  for  service  and  lal3or 7,765.92 

Amount  expended  for  light,  power,  tools,  implements,  and  materials  for 
test 3,308.69 

Total  expended 111,074,61 
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The  usual  routine  testing  of  ordnance  material  has  been  carried  on 
by  the  testing  department  during  the  past  fiscal  year,  comprising 
material  for  rapid-fire,  field,  siege,  and  seacoast  guns,  their  mounte 
and  carriages,  and  metal  for  small  arms. 

Tests  have  been  made  on  steel  for  anchor  bolts  for  carriages,  gun- 
lever  axles,  proof  stresses  applied  to  piston  rods,  helical  springs  for 
mortar  carnages,  metal  for  soft-steel  caps  for  armor-piercing  shell, 
cast  iron  for  gun  and  mortar  carriages,  bronze  for  gun  mounts,  car- 
tridge brass,  and  other  material  representing  current  work  of  the  Ord- 
nance Department  at  this  arsenal  and  other  Government  posts  and 
stations  wnere  Government  work  is  in  progress. 

Tests  for  private  parties  have  been  carried  on  as  provided  for  by  law. 

In  addition  to  these  two  main  lines  of  testing,  much  work  has  been 
done  of  an  investigative  character  on  the  properties  of  construction 
material,  of  value  alike  to  the  different  branches  of  military  and  civil 
engineering. 

There  was  a  series  of  tests  by  hydrostatic  pressure  of  sections  over 
the  powder  chamber  of  .30-caliber  rifle  barrels. 

The  examination  of  slices  of  gun  f orgings  for  internal  strains,  intro- 
duced by  cooling  the  metal  from  the  surface  of  the  bore,  has  been  con- 
tinued. These  tests  have  been  supplemented  "by  the  examination  of 
metal  from  the  tube  of  a  5-inch  gun  which  burst  under  endurance  trial. 
Internal  strains  thus  introduced  by  quenching  from  the  bore  may  be 
nearly  or  quite  eliminated  by  annealing  the  metal,  as  herein  shown  by 
tests. 

The  concrete  and  mortar  tests  of  last  year  have  been  continued  and 
much  additional  data  developed.  The  range  of  mixtures  in  both  con- 
crete and  mortar  has  extended  over  such  limits  as  would  be  comprised 
in  the  use  of  this  class  of  material  in  construction.  The  growing 
importance  attaching  to  concrete  places  tests  of  this  class  in  an  impor- 
tant relation  to  the  building  industries  of  the  country.  Concrete  from 
a  mixture  so  rich  as  1  part  cement  to  2  parts  of  broken  stone  has  been 
tested,  and  from  that  passing  from  different  mixtures  until  the  lean 
mixture  of  1  part  cement,  6  parts  sand,  and  12  parts  broken  stone  was 
reached.  Different  ages  oi  setting  have  been  given,  and  diagrams 
accompany  the  details  of  the  teste  showing  the  gain  in  strength 
under  such  conditions.  Mixtures  have  been  prepared  in  which  tibere 
has  been  a  large  excess  or  deficiency  of  morter  m  proportion  to  the 
voids  in  the  stone. 

The  experimente  have  included  teste  on  morter  under  conditions  of 
retarded  or  so-called  *' second  set,"  in  which,  by  constant  agitation, 
the  cement  has  been  kept  from  setting  for  a  number  of  hours  before 
being  placed  in  the  molds,  where  setting  finally  occurred.  A  verj 
material  loss  in  strength  was  shown  to  have  teken  place  by  this 
treatment. 

When  cement  is  set  in  large  blocks  there  is  a  considerable  rise  in 
temperature  in  the  mass.  This  was  made  the  subject  of  inquiry,  and 
the  temperature  of  some  cubes  was  observed  over  a  number  of  hours 
until  the  maximum  temperature  had  been  reached.  There  was  a  very 
prompt  rise  of  temperature  observable  soon  after  the  cement  was 
tamped  into  the  mold,  which  rose  slowly  for  about  five  hours,  after 
which  there  was  a  rapid  gain,  reaching  a  maximum  after  nine  and  one- 
half  to  fifteen  hours  from  the  time  of  mixing. 
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The  mixture  containing  the  least  water  reached  the  maximum  tem- 
perature earliest,  and  also  attained  the  highest  temperature,  200^  F.  in 
the  case  of  a  12-inch  cube. 

The  endurance  tests  of  steel  in  the  form  of  rotating  shafts,  trans- 
versely loaded,  have  been  continued.  The  shafts  have  been  run  under 
a  maximum  fiber  stress  of  40,000  pounds  per  square  inch.  One  shaft  of 
the  series  has  now  reached  65,679,000  rotations  and  remains  unruptured. 

Interest  centers  on  the  endurance  of  steels  under  fiber  stresses  in  the 
vicinity  of  40,000  pounds  per  square  inch,  earlier  tests  having  shown 
that  many  steels  of  high  tensile  properties  were  unable  to  endure 
repeated  alternate  stresses  of  this  magnitude  without  rupture.  With 
the  advance  in  steel  making  the  question  presents  itself  as  to  how  much 
the  limit  of  endurance  under  repeated  stresses  has  been  raised,  which 
must  be  answered  by  experiments  covering  the  uncertain  zone,  or  say 
between  limits  of  36,000  and  60,000  pounds  per  square  inch. 

Tests  on  the  impact  machine  were  inaugurated  during  the  past  year. 
Experiments  were  begun  with  the  softer  metals,  leaa,  tin,  zinc  and 
copper,  the  principal  series  being  upon  lead. 

Tne  low  elastic  limit' of  lead  and  its  great  ductility  makes  this  metal 
peculiarly  well  adapted  for  the  early  tests  in  an  investigation  on  the 
effects  of  impact.  The  present  tests  show  an  increased  resistance  of 
flow  of  the  metal  with  increased  striking  velocities  of  the  falling  ram. 
The  cumulative  effect  of  a  number  of  short  blows  is  greater  than  one 
blow  from  a  height  equal  to  the  aggregate  of  the  short  blows,  in  this 
metal  of  low  elastic  limit.  Thus,  as  an  example,  it  was  found  that 
eighteen  blows  of  2  inches  each  produced  the  same  effect  as  one  blow 
of  66  inches  on  lead  cylinders  1  inch  diameter  by  2  inches  long  with  a 
77-pound  ram,  and  with  blows  of  only  one-half  inch  each  this  difference 
in  effect  was  even  greater.  In  these  experiments  the  comparison  is 
made  between  the  total  decrements  in  heights  of  the  several  speci- 
mens representing  the  total  amount  of  work  done  on  the  metal.  Obvi- 
ously it  is  during  the  earlier  stages  of  compression,  while  the  ram  has 
its  highest  velocity,  that  the  greatest  differences  in  resistance  to  flow 
are  encountered,  and  the  variations  in  resistance  are  therefore  greater 
than  the  present  comparisons  can  indicate. 

An  apparatus  will  be  added  to  the  impact  machine  in  which  the 
retardation  of  the  falling  ram  will  be  recorded,  thus  enabling  complete 
data  to  be  obtained  of  the  resistance  encountered  throughout  a  test. 

Incidentally  it  was  shown,  in  the  present  tests,  that  lead  possesses  the 
property  of  accjuiring  a  temporary  state  of  increased  resistance  against 
now,  from  which  there  is  relaxation  after  an  interval  of  rest,  and  the 
total  resistance  is  in  a  degree  dependent  upon  the  crystals  present  in 
the  specimen.  Lead  cast  in  a  slow-cooling  mold,  and  acquiring  a 
coarse  crystalline  structure,  showing  somewhat  less  resistance  against 
impact  than  metal  cast  in  a  rapid-cooling  mold,  or  after  the  metal 
had  been  drawn  down  into  rods  of  smaller  diameter  in  the  manner 
enmloyed  in  making  lead  pipe. 

It  was  further  shown  fliat  the  greatest  lateral  flow  took  place  in  a 
direction  parallel  to  the  longitudinal  axes  of  the  crystals  in  lead,  but 
in  tin  and  zinc  greatest  flow  occurred  in  a  perpendicular  direction;  the 
blows  of  impact  being  normal  to  the  length  of  the  crystals. 

In  lead  it  was  founS  that  the  relative  rate  of  flow  was  changed  after 
a  specimen  had  been  partially  compressed  and  the  compression  renewed 
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after  an  interval  of  time.  The  disparity  in  the  direction  of  flow  was 
lessened,  relatively  greater  flow  now  occurring  in  a  direction  perpen- 
dicular to  the  axes  of  the  crystals,  the  elongation  in  lengthwise  direc- 
tion still  leading,  however. 

Chemical  analyses  are  recorded  in  the  different  grades  of  cast  iron 
and  steel,  which  are  found  in  the  body  of  the  report. 

A  contract  has  been  made  for  a  smaller  testing  machine,  of  the 
Emery  type,  one  of  200,000  pounds  range,  for  tension  and  compres- 
sion, to  be  delivered  during  tne  present  SscsA  year. 

This  machine  will  relieve  the  larger  one  of  much  of  the  routine 
testing,  expediting  work,  and  economizing  time,  heretofore  necessarily 
taken  in  arranging  the  larger  machine  for  all  classes  of  work. 

The  testing  department  may  now  be  considered  nearly  complete, 
with  respect  to  its  equipment.  There  is  but  $10,000  appropriated 
annually  for  material  and  labor  of  all  kinds.  This  is  the  same  amount 
as  was  appropriated  the  first  vear  of  its  existence,  while  the  work  of 
the  department  has  expandedf  fourfold.     With  an  increased  appro- 

Eriation  more  skilled  operators  can  be  employed,  and  all  the  equipment 
ept  in  constant  use.    Instead  of  one  operator  we  need  four,  and  there 
is  ample  work  for  all. 

It  may  be  well  to  repeat  here,  for  the  benefit  of  the  public  at  large, 
that  private  parties  can  have  tests  made  upon  their  defraying  the  costs, 
which  amount  to  $2.75  per  hour;  this  is  the  law.  The  report  of  such 
tests  is  private  property,  and  not  made  known  to  any  but  the  parties 
ordering  them. 

My  thanks  are  due  to  Mr.  J.  E.  Howard,  C.  E.,  in  charge  of  testing 
department,  for  his  valuable  work.  Its  accuracy  and  reliability  has 
never  been  questioned. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Beillt, 
Lieut.  Col.^  Ordnance  Departments  U.  S.A.^  Commandingf. 

The  Chxef  op  Obiknakce,  U.  S.  A. , 

Wdskmgton^  D.  C, 
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Tube. 

No.  6080. 

Marks,  ikj^'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

10,000 

10,200 

10,400 

10,600 

10,800 

U,O0O 

U,200 

11,400 

11,600 

11,800 

12,000 

18,310 


Per  square 
inch. 


I 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
50,000 
51,000 
52,000 
58,000 
54,000 
56,000 
66,000 
57,000 
56,000 
60,000 
60,000 
91,550 


Elongation' 


Successive 


•^S^C  elongation 
*^  per  inch, 


Inch. 
0. 

.000100 
.000650 
.000660 
.001000 
.001160 
.001850 
.001460 
.001660 
.001700 
.001750 
.001800 
.001850 
.001900 
.009000 
.010150 
.011000 
.012000 
.013000 


Inch. 
0. 

.000100 
.000250 
.000900 
.000850 
.000150 
.000200 
.000100 
.000200 
.000050 
.000060 
.000050 
.000050 
.000060 
.007100 
.001160 
.000850 
.001000 
.001000 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


0. 


Succetsiye 

permanent 

set. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,660 

Elastic  limit  per  sqnare  Inch  of  original  section do...    55,000 

Elongation  per  inch  after  rupture inch..      .2960 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001900 

Redaction  in  diameter  at  point  of  rupture do...       .175 

Redaction  in  area  after  rapture, per  cent  of  original  section 57.2 

Position  of  rupture ^^.95  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections *.16,'':48« 
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6-POUNDEB   R.  F.  GUKS. 


Tube. 


No.  6115. 

Marks,  ^,"*^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SuooesBiye 

elongation 

per  inch. 

Pennanent 
set. 

Suecessive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Ftmnd8, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

10,000 

11,000 

11,200 

U,400 

11,600 

11,800 

12,  (NK) 

12,200 

17,720 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
60,000 
65,000 
66,000 
57,000 
58,000 
50,000 
60,000 
61,000 
88,600 

Inch. 
0. 

.000100 
.0006M) 
.000600 
.001000 
.001200 
.001400 
.001450 
.001700 
.001950 
.002000 
.006750 
.010000 
.0U860 
.012860 
.013750 

Ineh. 
0. 

.000100 
.000250 
.000260 
.000400 
.000200 
.000200 
.000060 
.000250 
.000250 
.000050 
.004750 
.003250 
.001850 
.001000 
.OOOUOO 

InciL 
0. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  Hummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,600 

Elastic  limit  per  square  inch  of  original  section do . . .    56, 000 

Elongation  per  inch  after  rupture inch. .     .  3000 

ISoDipationiier  inch  under  strain  at  elastic  limit do...  .002000 

Beduetion  In  diameter  at  point  of  rupture do...       .185 

Bednction  in  area  after  ruptore,  per  cent  of  original  section do...       50.8 

Portion  of  rupture 1*'.2  from  neck 

Character  of  oroken  surface fine  silky,  cup  shaped 

^ongaUon  of  inch  sections ^... ''.$5*,*.25 


Marks,  J,""' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gtauged  leogtb,  2". 


e-POUMDEB   B.   F.  Ol'NS. 

Tote. 
No.  6116. 


rp^^s?!"^' 


I       r^T^     T  nermanwit 


Oenerat  tummary. 


Tmdle  itrm(th  per  Miiiue  Inch  o[  original  section poundj..    SO,  100 

"" — "- "-Bjt per aqDCiB  Inch  otorigtau  section do..       "  "" 

in  pa  Incb  altci  rupture Inch. 


UibH  per  ainiciB  Inch  of  origlnd  section do. . .    57,  ODD 

c 'limit  ■.'.' 

BodllCtiooS»re»«Kerrnptnre,  percent  of  oiiiriiiai section TO.8 

PcdtloD  of  raptme 1"  from  neck 

Characterof  broken  aiulue One  dlky,  cap  shttpod 

BacnrUlDn  of  Inch  sectfanu 'lie.  <11* 
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6-POUNDER  B.  F.  GUNS. 


Jacket. 

No.  6076. 

Marks,  ii"^^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

SuocesBive 

elongation 

perlnch. 

Permanent 
set. 

SaccesBive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Persqnaro 
Inch. 

Pimiuis. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

18,160 

founds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
66,000 
66,000 
67,000 
68,000 
60,000 
60,000 
61,000 
62,0UU 
63,000 
64,000 
90,750 

Inch. 
0. 

.000100 
.000800 

.000600 
.000950 
.001200 
.001450 
.001900 
.001950 
.002000 
.0U2UUO 
.002060 
.002500 
.003650 
.008400 
.009000 
.010500 

Inch. 
0. 
.000100 
.(NNKaOO 

.mrsKto 

.OUUtbO 
.000250 
.000250 
.000460 
.000060 
.000050 
0. 
.000060 
.000460 
.001160 
.004760 
.000600 
.001600 

Inch. 
0. 
0. 

InlUal  load. 

Elastic  limiV. 
Tensile  strength. 

0. 
0. 



General  summary. 

Tensile  strength  per  square  inch  of  oriflinal  section ponnds..    90,750 

Elastic  limit  per  square  inch  of  original  section do. . .    59, 000 

Elongation  per  inch  after  rupture inch . .     .  2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .002050 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture, per  cent  of  original  section 46.2 

Position  of  rupture I''.  1  from  nee k 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.16,  ^^.28* 


6-POUNDEB   R.  F.  GUNS. 
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Jacket. 
No.  6082. 


Marks,  ii*^-"' 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


PoufuU. 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

9.200 

10.000 

10.200 

10,400 

10.600 

10.800 

11.000 

11,200 

11,400 

U.600 

11,800 

18,980 


Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
40,000 
46.000 
SO.  000 
51,000 
.'Q.OOO 
fiS.OOO 
&i.000 
55,000 
56,000 
57,000 
58,000 
59,000 
94,900 


Elonffation 
per  Inch. 


Inch. 
0. 
.000100 
.000300 
.000550 
.000950 
.001800 
.001550 
.001650 
.001700 
.001760 
.001750 
.001800 
.002000 
.00B15O 
.003960 

.oasooo 

.006000 


Successive 

e1oiig[ation 

per  inch. 


Inch. 
). 

.000100 
.OOCriOO 
.000250 
.000^100 
.000350 
.000250 
.000100 
.000050 
.000050 


0. 


.000050 
.000200 
.001150 
.OOOKOO 
.001050 
.001000 


Permanent 

set. 


0. 
0. 


Tnch. 


Successive 
permanent 

set. 


0. 


Inrh. 


Remarktt. 


TMftitil  load. 


0. 
0. 


Ela.stic  limit. 


Tensile  stroiigth. 


Teiuile  strength  per  square  inch  of  orginal  section pounds. .    94,  \m 

Elastic  limit  per  square  Inch  of  original  section do. . .    5-1,  OCO 

Elongation  per  Incn  after  rupture inch. .      .  2iri0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0018(  0 

Reduction  in  diameter  at  point  of  rupture do. . .       .  i:i5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture ".'»■'»  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections Ml,  ".32* 

H.  Doc.  800 2 
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6-POUNDEB   R.   F.  (iUNS. 


Jacket. 

No.  6135. 

Marks,  it"^' 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


.Applied  loads. 

Elonmtion 
permch. 

SnccesBiye 

elonMtion 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Founds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

0,200 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

18,240 

Pounds, 
1,000 
5,000 
10,000 
20,000 
90,000 
86,000 
40.000 
42,000 
46,000 
60,000 
51,000 
62,000 
53,000 
54.000 
55,000 
56.000 
57,000 
58,000 
VI,  200 

Inch. 

a 

.000100 
.000250 
.000600 
.001000 
.001150 
.001350 
.001400 
.001500 
.001600 
.001650 
.001700 
.001750 
.001060 
.002300 
.008400 
.005000 
.007750 

Inch. 
0. 

.000100 
.000160 
.000850 
.000400 
.000150 
.000200 
.000050 
.000100 
.000100 
.000060 
.000060 
.000060 
.000200 
.(NW350 
.001100 
.001600 
.002750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 
0. 

General  mmmary. 

Tensile  strength  per  square  inch  of  otlginal  section pounds..   91,200 

Elastic  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  inch  after  rupture inch..     .2260 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001760 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  In  area  after  rupture,  per  cent  of  original  section 48.1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface sUky 

Elongation  of  inch  secUooB ^.19,  ^2(f 


6-poundee  b.  f. 
Jacket. 

No.  6186. 


MftrkB,  *">-" 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

G}&uged  length,  2". 


II'WS'IS;.!''"^ 


Oeaentl  eummmy. 

„tfa  per  iqiure  tncb  of  oilfliul  secUon poondt..    OS,  600 

KUuHoUBltpernDuelnchof origliialiiectloo do...    O.OOO 

Ekmnaon  per  Inch  after  raptura Inch..     .IGSO 

BontBtkOi  per  Inch  under  etnin  at  aludc  limit do...  .001600 

Bednetlen  Id  diameter  at  point  of  niptara do...      .(K6 

Radnctlco  In  ana  after  nqitare.  per  cent  of  orlgtnal  Kctkm 20.6 

n^altloDOfniptim "JB  from  neck 

Character  of  Dioken  anrlace flne  grannlar,  Baky  ipot  at  the  diciunleience 

Bloagationot  inchnctlaui '.Zl*,  ",10 

TABULATION  OF  TENSION  SPECIMENS  PROM  e-POUNDEB  B,  F.  GONS. 
(STEMS  e«  LONG,  ".SOS  DIAMETER.) 


No.  of 
lest. 

Sir 

BlHUclTensUe 

gattS^ 

ol 

— 

S5 

i 

GO,  on 

W.ICO 

ei:200 

K,9K 

11 

Pa 

I 

41 

Tine  illky.  cnp  ihaped 

Bii;°.:::::::::::::.:::::::::: 

HDBleend. 

ji 

.t 

iim"^^;  iii;".Si"« 

3-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBES,  JACKETS,  AND  HOOPK 
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3-ince  b.  f.  gunb. 

Tdbe. 

No.  6022. 


Marks,  A-SO-^. 
Diameter,  ".606. 
Sectional  area,  .20  Bquare  inch. 
Gan^  length,  2". 


Applied  lo«li 

■et.' 

■Bt. 

Rein»rto. 

Total. 

--.X" 

^^fSJt' 

i 

i 
i 

11 

Aw>^ 

TnA 

"is 

.OOOSM 
.OOOtOD 

:S 

.OOOCH) 

1 
s 

.001S50 

0. 
0. 

/"»• 

Elutic  llmlL 
TeMlleslteDgth. 

DOltSO 

s 

uusu 

= 

B 

anew 

s 

0. 

General  nummary. 


Teoalle  Mrangth  pel  i 


.      .         Inch  ol  orMcuil  sectli] 
it  iMt  aaiun  Isdi  ol  orlglul  Becdim  . . 

pet  Inch  kftei  nipton 

BloDgMlao  per  Inch  nnder  htiId  it  elastic  Uuilt . 
~.»__^„  .^  ^ B M point  of  roptnre. 


.  «a,soa 

.    £8,000 
,      .2000 
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3-TNCH    B.   F.   GUNS. 


Tube. 

No.  6023. 

Marks,  A-Sl-Mg. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loadM. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8.400 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

11,400 

17,640 


Per  square 
inch. 


Poundti. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
50,0(M) 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
88,200 


per  inch.       ""tMs^nv/u 


0. 


per 


>ii^atioi 
iT  inch. 


Inch, 

! 000100 
.000350 
.000650 
.001000 

.001:^00 

.001450 
.001500 
.001900 
.001950 
.002000 
.002350 
.002950 
.007000 
.010000 
.011000 


Permanent 

8Ct. 


Inch. 
0. 

.000100 
.000250 
.000300 
.000350  I 
.00030U  , 
.000160  ' 
.000060 
.000100  j 
.000050 
.000060 
.000350 
.000600 
.004050 
.003000 
.001000 


Inrh. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


0. 


0. 


Remarks. 


Initial  load. 


Kluiftic  limit. 


Tt'iLslle  Ktreiigth. 


a  mend  xa  in  iini  rij. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    88, 200 

F)la£tic  limit  per  square  inch  of  original  section do...    52, 000 

Elongation  per  inch  after  rupture inch. . .      .  2500 

Elongation  per  Inch  under  strain  at  clastic  limit do. . .  .  002000 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  s^'ct  ion 49. 1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".26*,  ".24* 


3-INOH   B.  F.  GUNS. 
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Tube. 

No.  6074. 

Marks,  ^^^"^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  T. 


Applied  loads. 

Elongation 
perlnch. 

Snoceffiiye 

elongation 

perlnch. 

Fennanent 
set. 

Inch, 
0. 
0. 

Sacceasive 

permanent 

set. 

InOi, 
0. 

Remarks. 

Total. 

Persqaare 
inch. 

aoe 

1,000 
2,000 
4,0U0 
6,000 
7,000 

1,000 
5,000 
10,000 
20,000 
90,000 
35.000 

Inch, 
0. 

.000100 
.000800 
.000600 

.odiooo 

.001100 

.o6iaoo 

.001400 
.001650 
.001700 
.001760 
.001800 
.001850 
.001900 
.001950 
.002000 
.002400 
.004250 
.009500 
.010350 
.011500 

Inch, 
0. 

.000100 
.0002UO 
.000300 
.000400 
.000100 

IniUal  load. 

"* 

Elastic  limit 
Tensile  strength. 

6.    . 

8,000           40,000 
8.400           42.000 

.000200 

.000100 

"6: 

10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11.600 

60,000 
51,000 
52,000 
5S,000 
54,000 
55,000 
56,  (NX) 
57,000 
58.000 

.000250 
.000050 
.000060 
.000060 
.000050 
.000050 
.000060 
.000050 
.000400 
.001850 

.oa')2fio 

.000650 
.001150 

11,800           59,000 
12,000           60.000 

12,200 
12,400 
17,660 

61,000 
62,000 
88,300 

Ge^xeral  mmmary. 

Tensfle  strength  per  square  inch  of  original  section pounds..    88,300 

Elastic  limit  per  square  inch  of  original  section do. . .    57, 000 

Elongation  per  inch  after  rupture inch. .     .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Reduction  in  area  after  rupture, per  cent  of  original  Heoiion 46.2 

Position  of  rupture ^.95  from  neck 

Cbantcter  of  broken  surface silky 

Elongation  of  inch  sections M0,*,82* 


3-INOB  B.  F.  0UW8. 

TUBB. 

Na6081. 


Marks,  ^V"^ 

Diameter,  ".606. 

SectioD&l  area,  .20  square  inch. 

Gauged  length,  2". 


Teii«neMie>igUiper«]iiueuchalartKliulKctloii ponndji.. 

» — J.  .._j .jKjj,  (rfortjliuu  secUor  ■*- 

ElragaUon  per  Inch  ondei  amlD  itt  eiaitlc  limit .do...  .CKHOOO 


BtiiDKBtioii 


II  per HiDue  Indi  ot oi^niu  secUoii do...    H.OOD 

perllloaK^ '--"-  " 

pcrlncho: 

KedacUoo  in  diuneUi'  •»  point  ol  niptuie 

Reduction  In  aiec  afler  raptare.  pet  cent  ol  orlglDftl  BeccloQ M.  0 

Ftaitloii  of  nptme I'fromneck 

n. 1 •! — ■ • —  ...graaulmOtl  per  cent,  lillir  tUUy  40  per  cent 

<ai.'.u 


3-INOH   B.   F.  GUNS. 
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TUBK. 

No.  6114. 
Marks,  1^""^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  T. 


Applied  loada. 

permoh. 

Succeflsive 

elongfttioxi 

perlnch. 

Pemutnent 
set 

Bucceniye 

peimanent 

■et. 

Benutrka. 

Total. 

Per8(niaro 
inch. 

PomindM, 

20O 

1,000 

2,000 

4,000 

7,000 
8,000 
8,400 
10,000 
10,200 
10.400 
10,600 
10,800 
11,000 
U,200 
11,400 
11,600 
17,640 

1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
60,000 
61,000 
62,000 
66,000 
54,000 
66,000 
66,000 
57,000 
66,000 
88,200 

Inek. 
0. 

.000100 
.000660 
.000600 
.001000 
.001200 
.001400 
.001500 
.001850 
.001900 
.001900 
.001960 
.002250 
.006400 
.006900 
.008000 
.008760 

Inch. 

0. 

.000100 
.000260 
.000260 
.000400 
.000200 
.000200 
.000100 
.000860 
.00(NI60 

0. 

.000060 
.000600 
.001150 
.006600 
.001100 
.000750 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

Qeneral  mmmary, 

TeDaQe  strength  per  sqnaie  Inch  of  orifflnal  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Blongatlon  per  incn  after  mptore inch.. 

Elongation  per  inch  under  sfrain  at  elastic  limit...* do... 

Reduction  in  diameter  at  ^kAdXoI  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section do... 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  a  flaky  streak  at  the  circumference 

Elongation  of  inch  secdooi ^06,^. 08* 


88,200 

58,000 

.0800 

.001950 

.025 

9.5 
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3-roCH   B.  F.  GDK8. 


Tube. 


No.  6ia7. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Marks,  ^'^'^ 

XN? J. ft    **e\ 


Applied  loadB. 

Elongation 
per  Inch. 

Succeniye 

elongation 

perinch. 

Permanent 
set 

Sncoflflflve 

pennanent 

set. 

Remarks. 

Total. 

Persauare 
incn. 

Pound*. 

200 

1.000 

2.000 

4,000 

6,000 

7,000 

8,000 

8,400 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11.200 

11.400 

U,600 

17,180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42,000 
50,000 
51,000 
62,000 
58,000 
64,000 
66,000 
66,000 
67,000 
58,000 
86,900 

Inch. 
0. 
.000100 
.000250 
,000600 
.001000 
.001150 
.001260 
.001860 
.001650 
.001660 
.001700 
.001750 
.006000 
.010000 
.011000 
.011650 
.019000 

In/th. 

0. 

.000100 
.000160 
.000350 
.000400 
.000160 
.000100 
.000100 
.000800 

0. 
.000060 
.000060 
.008260 
.005000 
.001000 
.000660 
.001350 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section ^ponnds..    85.900 

Elastic  limit  per  sauare  inch  of  original  section do...    58,000 

Elongation  per  inch  after  ruptnre inch..     .2400 

Elongation  per  inch  under  strain  at  elastic  limit*. do...  .001780 

Reduction  in  diameter  at  point  of  rupture do...       .  146 

Reduction  in  area  after  ruptnre,  per  cent  of  original  section 49.1 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface : fine  silky 

Elongation  of  inch  sections «.1S,'^86* 


3-IMOH  E.  F.  GUNa 

Tube. 

No.  6138. 


Marks,  5,"**' 

Diameter.  ".606. 

Section&l  area,  .20  square  inch. 

Gfl^iged  lengUi,  2". 


l"^=l-se"l 


GcHenU  nummary. 

Tensile  Mreniittt per  Bquue  Inch  o(  ari^iial  •eotjon pomida..  w,S00 

ElBdUc  limit  per  »Qii«re  Inch  of  ofi|rliifl«ecHon <Io...  Se.OOO 

Elonntloii  per  inch  kfter  rupture iDCh..  .iso 

BlODgallcni  pel  Inch  under  itiain  at  elaMlc  limit do...  .OOISSO 

Bedoctloii  In  dluneter  *t  point  Of  rapture -<ln  iw 

Bfdoctlon  In  areaailer  rupture,  percent  of  original  section 


Kloogatlon  ol  luchaectkini... 


CbUKterof  broken mrface flnedlky 

—  , ".10.  ".n* 
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3-INCH  B.  F.  GUNS. 


Tube. 

No.  6149. 

Marks,  i,'*^^ 

Diameter,  ".600. 

Sectional  area,  .196  square  inch. 

Gauged  length,  2". 


Applied  loads. 

SlooMtion 
perinch. 

BnooenlTe 

elongstton 

perinch. 

•et. 

SacceoBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

196 

960 

1,960 

8.920 

6,880 

6,860 

7,840 

8,282 

8,428 

8,624 

8,820 

9,016 

9,212 

9,408 

9,604 

9,800 

9,996 

10,192 

10,888 

10,584 

10,780 

10,976 

11,172 

11,868 

11.564 

11,760 

11,956 

18,320 

Pounds. 
1,000 
6.000 
10,000 
20,000 
80.000 
86.000 
40.000 
42,000 
48,000 
44.000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
56,000 
57,000 
68,000 
69,000 
60,000 
61,000 
93,470 

Inch. 
0. 

.000100 
.000200 
.U006U0 
.001000 
.001160 
.001300 
.001460 
.001450 
.001600 
.001560 
.001600 
.001600 
.001660 
.001660 
.001700 
.001700 
.001760 
.001800 
.001800 
.001900 
.002000 
.002800 
.008600 
.006000 
.009000 
.010250 

Inch. 

0. 

.000100 
.000100 
.000400 
.000400 
.000160 
.000160 
.(XMn60 

0. 
.000060 
.000060 
.000060 

0. 
.000060 

0. 
.000060 

0. 
.000060 
.(NNNN)0 

0. 
.000100 
.000100 
.000300 
.001800 
.002400 
.008000 
.001260 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit 

0. 

0. 

1 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    98,470 

Elastic  limit  per  square  inch  of  original  section do...    66.000 

Elongation  per  inch  after  rupture inch..     .2160 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000000 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 42.1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.30*, ''.2&^ 


3-IKOE  B.  F.  OTJUB. 
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Tube. 
No.  6179, 


Marks,  ^^^-^  ^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  load§. 

Elongation 
per  inch. 

SooceniTe 

elongation 

perlnch. 

Pennanent 
set 

Inch. 
0. 
0. 

SucoeeBlTe 

pennanent 

set. 

Remarks. 

Total. 

PerMuue 
Incn. 

Panndt. 
200 
1,000 
2,000 
4,000 
6»000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10.000 
15,510 

1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,0U0 
46,000 
47,000 
48,000 
49,000 
50.000 
77,660 

Inch. 
0. 

.000100 
.000200 
.000600 
.001000 
.001160 
.001400 
.001460 
.001600 
.001560 
.001600 
.015500 
.016760 
.018000 
.019050 
.020600 

Inch. 
0. 

.000100 
.000100 
.000400 
.000400 
.000160 
.000260 
.000060 
.000060 
.000060 
.000050 
.018900 
.001260 
.001250 
.001060 
.001560 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

............ 

OenercU  tummary. 

Tensile  strength  per  square  inch  of  original  section..... poonds..   77,560 

Elastic  limit  per  sqnare  inch  ol  original  section do...    45,000 

Elongation  per  inch  after  rupture inch..     .2600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  m  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  oi  rupture ''.g  from  neck 

Character  of  oroken  surface silky.serrated 

Elongation  of  inchsections ^.16, '■'.86* 
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3-INCH   R.   F.   GUNS. 


Tube. 

No.  6180. 

Marks,  ^^"^^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongatioii 
per  mch. 

Inch. 
0. 

.000100 
.00(Ki50 
.000600 
.001000 
.001150 
.001460 
.001500 
.001560 
.012260 
.013700 
.015100 
.016600 
.017600 

Successive 

elongation 

perinch. 

Inch. 
0. 

.000100 
.000250 
.000260 
.000400 
.000150 
.OOOSOO 
.000060 
.000060 
.010700 
.001450 
.001400 
.001500 
.001000 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

TataL 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
78,100 

Pwtnde. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
15,620 

Initial  load. 

Elastic  limit. 
TeuKlle  Htreii^th. 

0. 

0. 

General  immmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,100 

Elastic  limit  per  square  inch  of  original  section do. . .    43, 000 

Elongation  perinch  afterrupture inch..      .2660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001560 

Reduction  in  diameter  at  point  of  rupture do. . .       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture 1'^(H  from  neck 

Character  of  broken  surface silky. oblique 

Elongation  of  inch  sections «'J8,".35» 
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Tube. 

No.  6355. 
Marks,  i;'"^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
perinoh. 

Inch. 
0. 

.000100 
.000660 
.0U0600 
.001000 
.001160 
.001400 
.001460 
.001860 
.001900 
.002800 
.004800 
.006860 
.006000 

Suooesrive 

elongation 

per  inch. 

Permanent 
set. 

SuccesBlye 

Total. 

Per  square 
inch. 

permanent 
set. 

Inch. 
0. 

Remarks. 

Pound$. 
20O 
1,000 
2,000 
4,000 
5,0U0 
7.000 

PountU. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42.000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
91,600 

Inch. 
0. 

.000100 
.000260 
.000250 
.(KNMOO 
.<NNn60 
.000250 
.000060 
.000400 
.000060 
.000400 
.002000 
.001060 
.000660 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

8,000 

8,400 
10,000 
10,200 
10,400 
10,000 
10.800 
U,000 
11,200 
18,820 

0. 

.007260    ;      .001260 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    91,000 

Elastic  limit  per  square  inch  of  original  section do...    61^000 

Elongation  per  inch  after  rupture inch..     .2160 

Elongation  per  inch  under  strain  at  elasticllmlt do...  .001900 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.  S 

Position  of  rupture ".9  ftomneclc 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".31* 

H.  Doc.  800 8 
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Tube. 

No.  6366. 

Marks,  ^5!*^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Succeasive 

elongation 

per  Inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

POUTUls. 

200 
1  000 

PouwU. 
1,000 

Inch. 
0. 

.000100 
.000850 
.000600 
.OOOtfM 
.001100 
.001400 
.001450 
.001700 
.001750 
.001800 
.005600 
.007150 
.008750 
.011500 
.013250 

Inch. 
0. 
.000100 
.000250 
.000250 
.000350 
.000150 
.000300 
.000050 
.000250 
.000050 
.000050 
.003800 
.001560 
.001600 
.002760 
.001750 

Inch. 
0. 

Initial  load. 

ElaMtic  limit. 
Tensile  strength. 

2,000            loioOO 
4,000    1        20,000 
6,000             .Vl.OOO 

7,000 
8,000 
8,400 
10.000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
17,320 

35,000 
40,000 
42,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
86,600 

0. 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    86, 600 

Ela^itic  limit  per  square  inch  of  original  section do. . .    52, 000 

Elongation  per  Inen  after  rupture inch. .      . 2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '^.12,^84* 
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Jacket. 

No.  6073. 

Marks,  ^^^-«  J 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElongatioD 
per  Inch. 

Inch. 
0. 
.000100 
.000850 
.000600 
.000950 
.001300 
.001500 
.001700 
.001750 
.001800 
.001900 
.001960 
.002000 
.002060 

SuocesBlve 

elongation 

per  Inch. 

Permanent 
set. 

SncecHHivt* 
permanent 
'  set. 

Remarks. 

ToUl. 

Per  square 
Inch. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

18,040 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
57.000 
58.000 
50,000 
60,000 
61,000 
90,200 

Inch. 
0. 

.000100 
.000260 
.000250 
.000850 
.000860 
.000200 
.000200 
.000050 
.000050 
.000100 
.000050 
.000050 
.000050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

■ 

Klaxtic  limit. 
Tensile  streugtli. 

0. 

.002200          .000150 
.006500          .004300 
.007500          .001000 
.006950          .001450 

.010000 

.001050 

(leiieml  tnimmanj. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90, 200 

Elastic  limit  per  square  inch  of  original  section do. . .    56, 000 

Elongation  per  inch  after  rupture inch. .      .  2050 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002050 

Reduction  in  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface silkv 

Elongation  of  Inch  sections ".28*,  ".1*3 
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Marks,  ^§?-^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch, 

Gauged  length,  2". 


Jacket. 
No.  6117. 


Applied  loads. 

Elonffation 
per  Inch. 

Succemlve 
elongation 
•  per  Inch. 

Permanent 
set. 

Inch. 
0. 
0. 

SnccesslTe 

permanent 

set. 

RemarkK. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
10,800 

Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
40,000 
.46,000 
54.000 

Inch, 
0. 

.000100 
.000850 
.000600 
.001000 
.001400 
.001600 
.002000 
.011000 
.011900 
.012450 
.013500 
.016000 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000400 
.000200 
.000400 
.009000 
.000900 
.000550 
.001050 
.001500 

Inch. 
0. 

Initial  load. 

< 

0. 
0. 

i 

1 

Elasticlimit.                      1 

11,000    I       55,000 
U,200    1        56,000 
11,400            57.000 

1 

Tensile  slreugth. 

11,600 
11,800 
16,770 

58,000 
59,000 
83,850 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83,850 

Elastic  limit  per  square  inch  of  originafsection do. . .    54, 000 

Elongation  per  inch  after  rupture inch. .      .  2800 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  002000 

Reduction  In  diameter  at  point  of  rupture do. . .       .086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface granular,  radiating  from  a  silky  flaky  spot  at  circumference 

Elongation  of  inch  sections ".80*,  ".16 
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Jacket. 

No.  6162. 

Marks,  ^^-^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 


Total. 


Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

17,810 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
86,550 


Elongation 
per  Inch. 


Inch. 
0. 

.000050 
.000200 
.000560 
.001000 
.001400 
.001550 
.001600 
.001650 
.001700 
.001700 
.001750 
.001800 
.001850 
.004000 
.007500 
.009500 
.010700 
.011750 


Successive 

elongation 

per  inch. 


Permanent 

set. 


0. 
0. 


0. 


Inch. 
0. 

.000050 

.000150 

.000350 

.000450     ... 

.000400        0 

.000150 

.000050 

.000050 

.000050 
0. 

.000050 

.000050 

.000050 

.002150 

.003500 

.002000 

.001200 

.001060 


Inch. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0.  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    86, 550 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Elongation  per  inch  after  rupture inch. .      .  2J00 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001850 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  nection 46. 2 

Position  of  rupture 1"  from  neck 

Character  of  orolcen  surface silky 

Elongation  of  inch  sections M7,".35* 
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Jacket. 

No.  6163. 

Marks,  ti^^^-^^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  "A". 


Applied  loads. 

Elon^tion 
per  inch. 

Inch. 
0. 

.000100 
.000300 
.000600 
.001000 
.001400 
.001550 
.001560 
.001600 
.001650 
.001650 
.001700 
.001750 
.001800 
.002000 
.OOittOO 
.005760 
.007050 
.008260 

Successiye 

elonfifation 

per  inch. 

Inch. 

0. 

.000100 
.000200 
.000800 
.000400 
.000400 
.000150 

0. 
.000050 
.000060 

0. 
.000050 
.000050 
.000050 
.000200 
.001500 
.002250 
.001300 
.001200 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
91,500 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9.600 

9,800 

10,000 

10,-200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

18,300 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..    91,600 

Elastic  li mi t  per  sqiiare  inch  of  orlgi nal  section do. . .    58, 000 

Elongation  per  incn  after  rupture inch . .      .  2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do. . .       .136 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".80*/M9 
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Hoop. 

No.  6072. 

Marks,  ^."^« 

Diameter,  ".606. 

Sactional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Succeasiye 

elongation 

per  inch. 

Permanent 
set. 

Succesive 
permanent 

«et. 

RemarkR. 

Total. 

Per  square 
inch. 

Pound$. 
200 
1,000 

Pounds. 
1,000 
5.000 

JncfL 
0. 
.000100 
.000850 
.000650 
.001000 
.001350 

Inch. 
0. 
.000100 
.000260 
.000800 
.000850 
.000860 
.000150 
.000150 
.000250 
.000760 
.009000 
.001260 
.002150 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

£la.siic  limit. 
Tensile  strength. 

2.000            10,000 
4,000            20,000 
6,000            30,000 
8,000            40,000 

9.000    1        45,000 

.001500 

0. 
0. 

10,000             50.000    )       .001656 

11,000 
11,200 
11,400 
ll,fX» 
12,000 
17.020 

55,000 
56,000 
57,000 
68,000 
60,000 
85,100 

.001900 
.002660 
.012650 
.013800 
.015060 

i 

General  m7nmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,100 

Elastic  limit,  per  square  inch  of  original  section do.  .    55, 000 

Elongation  per  inch  after  rupture inch . .     .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001900 

Reduction  in  diameter  at  point  of  rupture do. . .       .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface silky 

Eloogation  of  inch  sections ^36*,M1 
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3-INOH   B.  ¥.  aUWS. 


TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  R.    F.    GUNS. 

(STEMS  £^  LONG,  ,^606  DIAMETER.) 


No.  of 
test. 


6022 
6028 
6074 
6061 

6114 


6187 
6188 
6149 
6179 
61M 
68&5 
6856 
6073 
6117 


6162 
6168 
6072 


Elastic 

Tensile 

Cion- 
trac- 

Position  in 

limit 

Elon- 

gnn. 

per 

square 

inch. 

per 

square 

mch. 

tton. 

tionof 
area. 

Pound». 

Poundt. 

Pr.eL 

Pr,€L 

Tube 

68,000 

9»,90li 

20.0 

43.8 

do 

62,000 

88,200 

25.0 

49.1 

do 

57,000 

88,800 

21.0 

46.2 

do .... 

66,000 

96,600 

1^5 

84.0 

..;i..dO  .... 

58,000 

88,200 

8.0 

9.5 

do .... 

58,000 

85,900 

24.0 

49.1 

do 

55,000 

86,800 

28.5 

46.2 

do 

56,000 

98,470 

21.5 

42.1 

do .... 

45,000 

77,560 

26.0 

46.2 

do .... 

48,000 

78,100 

26.5 

46.2 

do .... 

51,000 

91,600 

21.5 

43.3 

do .... 

52,000 

86,600 

28.0 

46.2 

Jacket 

56,000 

90,200 

20.5 

37.1 

do .... 

54,000 

88,850 

28.0 

80.7 

do .... 

58,000 

86,550 

26.0 

46.2 

do .... 

58,000 

91.500 

24.5 

46.2 

Hoop 

55,000 

85,100 

23.5 

51.9 

Appearance  of  fracture. 


Silkj 

do 

Qranular,  60  per  cent;  silky 
flaky,  40  per  cent 

Pine  granular,  radiating 
from  a  flaky  spot  at  cir- 
cumference. 

Fine  silky 

do 


Silky 

8ilky,  serrated 

Silky,  oblique 

.f.'^Si:::::::::::::::::::::: 

do 

Granular,  radiating  from  a 
silky  flaky  spot  at  circum- 
ference. 

.^!^k:::::::::::::::::::::: 

do 


Muszle  end. 

Do. 
Breech  end. 
Muxsle  end. 

Breech  end. 


Do. 

Do. 

Do.    . 

Do. 

Do. 

Do. 

Da 
Muzzle  end. 
Breech  end. 


Muzzle  end. 

Da 
Breech  end. 


3.2-INCH  B.  L.  STEEL  FIELD  GUNS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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3.2-INOH    B.  L.   STEEL   FIELD   GUNS. 
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Tube. 

No.  6014. 

Marks,  S^IS*^' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadfi. 

Elongration 
perlnch. 

Successfve 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

Met. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Amndf. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

8,000 

8,400 

9,200 

9,400 

9,600 

9,800 

10,000 

10.200 

10,400 

10,600 

10,800 

18,180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
64,000 
90,900 

Inch. 
0. 
.000100 
.000900 
.000660 
.000960 
.001100 
.001350 
.001460 
.001660 
.001000 
.001600 
.001650 
.002160 
.003600 
.006500 
.007650 
.008400 

Inch. 

0. 
.000100 
.000200 
.000260 
.000400 
.000160 
.000250 
.000100 
.000100 
.000060 

0. 
.000060 
.000500 
.001360 
.003000 
.001150 
.000760 

Inch, 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  awmmary. 

Tensile  strength,  per  square  inch  of  original  section pounds. .    90, 900 

Elastic  limit,  per  square  inch  ot  original  section do. . .    49, 000 

Elongation  per  inch  after  rupture inch . .      .  2250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001660 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  ruptiue,  per  cent,  of  original  section 43. 3 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky,  oblique 

Elongationof  Inchsections ^'.31*.  "M 
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3.2-INCH    B.   L.   8TEEL    FIELD   (JtVNS. 


Tube. 


No.  6096, 

Marks,  k'fif*^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadB. 

Elongation 
per  inch. 

SaccesBive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 
permanent 

set. 

Remarks. 

TotAl. 

Per  sqisare 
Inch. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

7,000 

8,000 

8.400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10.200 

10,400 

10,600 

10,800 

19,020 

Pounds. 
1,000 
5,000 

Inch. 
0. 
.000100 

0. 

.000100 
.000160 
.000300 
.000400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EIbdUc  limit. 
Tensile  strength. 

10,000          .000250 
20,000          .000660 
30. 000    1      . 000950 

0. 

35,000    1      .001100          .000150 

0. 

40, 000          -  001.%0 

.000200 
.000100 
.000050 

0. 
.000050 

0. 
.000050 

.oooa5o 

.000050 
.000150 
.001000 
.001200 
.001000 
.000900 

42,000 

.001400 

0. 

43,000          .001450 
44,000    :      .001450 
46,000          .001500 
46,000          .001500 
47,000          .001550 
48,000          .001600 
49,000          .001650 
50, 000          . 001800 

■ 

51.000 
62,000 
53,000 
64,000 
96,100 

.002800 
.004000 
.006000 
.005900 

Oeneral  gummary. 


Tensile  strength  per  square  inch  of  priginal  section pounds. . 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".7  from  neck 

Character  of  hroken  surface granular,  radiating  from  a  silky  spot  In  the  circumference 

Elongation  of  inch  sectloiis ".28*,  *.16 


95,100 

49,000 

.2150 

.001650 

.095 

34.0 
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TUBB. 

No.  6127. 

Marks,  S^S*'* 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elons^atlon 
per  Inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
Inch. 

Ikmnds, 
200 
1,000 
2.000 

Founds, 
1.000 
5.000  ' 
lo.noo 

Inch. 
0. 

.000150 
.000300 
.000600 
.000950 
.001100 
.001300 
.001450 
.001450 
.001500 
.001550 
.001550 
.001600 
.001650 
.003060 
.003600 
.004650 
.005500 
.006450 

Inch, 
0. 

.000160 
.000160 
.000300 
.000850 

Inch. 
0. 

Inch. 
0. 

1 
Initial  load. 

Elastic  limit. 
Tensile  strength. 

4,000    '        20.000 
6,000           80.000 
7,000           35,000 
8,000    1       40.000 
8,400    1        42,000 
8,600            4.^000 

.000150 

.000200 
.000150 

0. 
.000050 
.000050 

0. 

.000050 
.000050 
.001400 
.000550 
.001060 
.000650 
.000950 

8,800 

9,000 

9.200 

9,400 

9,600 

9,800 

10.<XN) 

10.200 

10.400 

10.600 

18.200 

44,000 
45.000 
46,000 
47.UU0 
48.000 
49.000 
50.000 
51,000 
62,000 
53,000 
91,000 

General  mmmary. 

• 

Tensile  strength  per  square  inch  of  original  section pounds..    91,000 

Elastic  limit  per  square  inch  of  original  section do . . .    48, 00 1 

Elongation  per  incn  after  rupture inch . .     .  22iK) 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  .0016.X) 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture ".85  from  neck 

Character  of  broken  surfoce silky 

Boogifctton  of  Inch  sectlaDs ".82*.  M2 
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3.2-IKCH    B.   L.  STEEL   FIELD   QUN8. 


Jacket. 

No.  6034. 

Marks,  St  &^- 

Diameter,  ".604. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonffation 
per  inch. 

Ijich. 
0. 
.000100 
.000850 
.000650 

Succemive 

elongation 

perinch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarkis. 

1 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

18.88U 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 

Inch. 
0. 

.000100 
.000250 
.0D0»00 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.001000    1       .000350 

.001400 
.001550 
.001600 
.001650 
.001700 
.001750 
.001850 
.001950 
.002050 
.002450 

.000400 
.000150 
.000050 
.OOOOnO 
.000050 
.000050 
.000100 
.000100 
.000100 
.000400 
.000750 
.001200 
.001100 
.001250 

0. 
0. 

1 

55,000           .008200 

56,000 
57,000 
58,000 
94,400 

.004400 
.005500 
.006750 

General  summary. 

• 

Tensile  strength  per  square  inch  of  original  section pounds..    94,400 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Elongation  per  incn  after  rupture inch . .      .  1560 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002050 

Reduction  in  diameter  at  point  of  rupture do. . .       .  046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ''.S  from  neck 

Character  of  broken  surface Granular 

Elcwgatlon of  Inchsections '■'.16*, ".16 
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Jacket. 

No.  6067. 

Marks,  '^i*^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads.  ' 

Elongation 
perlnch. 

SuocessiTe 

elongation 

perlnch. 

« 

Permanent 
set 

SaoceoBlTe 

permaaent 

set: 

Remarks. 

Total. 

Per  square 
inch. 

200 

1,000 

2,000 

4,000 

6,000 

8,0OU 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,880 

Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62,000 
68,000 
64,000 
66,000 
94,400 

Inch, 
0. 

.000100 
.000860 
.000600 
.001000 
.001350 
.001550 
.001550 
.001600 
.001700 
.001760 
.002450 
.004500 
.006850 
.006600 
.007260 

Inch. 

0. 

.000100 
.000250 
.000250 
.000400 
.000350 
.000200 

0. 
.000060 
.000100 
.000060 
.000700 
.002050 
.001360 
.000660 
.007050 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

» 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elasticlimlt  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture l'^  from  neck 

Character  of  broken  surface silky,  trace  of  granulation  at  the  circumference 

Elongation  of  inch  sections ^^.27*, 'M8 


94,400 

60,000 

.2260 

.001750 

.105 

37.1 
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Jacket. 

No.  6077. 

Marks,  il^^S'''" 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gtkuged  length,  2". 


Applied  loads. 

Elongation 
per  Incli. 

Saccesrive 

elongation 

perinch. 

Inch, 
0. 
.000100 
.000300 
.000300 
.000350 
.000400 
.000250 
.000250 
.000050 
.000050 
.000300 
.000800 
.000350 
.000600 
.0UU900 

• 

Permanent 
set. 

Sucoenlve 

permanent 

set 

1 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1.000 

Pounds. 
1,000 
fiono 

Inch, 
0. 

.000100 
.000400 
.000700 
.001060 
.001450 
.001700 
.001960 
.002000 
.002060 
.002350 
.002650 
.003000 
.003600 
.004500 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

2. 000          in  nnn 

4.000 

6.000 

8.000 

9,200 

10,000 

10,200 

10,400 

10,600 

10,800 

ll.OUU 

11,200 

11,400 

20,060 

20.000 
80,000 
40,000 
46,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
100,300 

0. 

0. 

1 

General  summary. 

Tensile  strength  per  s^iuare  inch  of  original  section pounds. .    100, 300 

Elastic  limit  per  square  inch  of  original  section do...      52,000 

Elongation  per  inch  after  rupture inch . .       .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  002050 

Reduction  in  diameter  at  point  of  rupture do. . .         .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 90. 7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

EloDgationof  inchsecUons ".22*  'M2 
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Marks,  y^X' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Jacket. 
No.  6079. 


1 

Applied  loads. 

Elongation 
per  mob. 

Buooeaiiye 

elongation 

per  inch. 

Permanent 
set 

Snocearive 

permanent 

sot. 

Total. 

Per  square 
Incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9.400 

9,600 

9,800 

10.000 

10.200 

10,400 

10,600 

10«8U0 

11,000 

19,410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,  (MM 
40.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
58.000 
54,  (XN) 
55,000 
97,060 

Inch. 
0. 

.000100 
.000650 
.000660 
.001050 
.001450 
.001650 
.001700 
.001800 
.001960 
.002050 
.002750 
.004450 
.005000 
.OOGOOO 
.006650 

Inch. 
0. 

.000100 
.000250 
.000300 
.000400 
.000400 
.000200 
.000050 
.000100 
.000150 
.000100 
.000700 
.001700 
.000650 
.001000 
.(NK)650 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

0. 
.000050 

'".ooooeo" 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    97,060 

Elastic  limit  per  square  inch  of  originafsection do...    50,000 

Elongation  per  incn  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002060 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture "'.95  from  neck 

Character  of  broken  surface granular.SOpercent;  silky  flaky,  20  per  cent 

Elongation  of  inch,  sections 'M6,  ".24* 

TABULATION  OF  TENSION  SPECIMENS  FROM  S.X-INCH  B.  L.  STEEL 
FIELD  OUNS.     (STEMS  fS^  LONG,  ''.605  DIAMETER.) 


No.  of 
test 


6014 
6095 


Position  in 
gun. 


Tube  . 
do 


I 


6127 
60S4 
6067 


6077 
6079 


do. 

Jacket. 
do 


do 

do 


Location 
of  speci- 
mens. 


Middle 
....do.. 


.do., 

.do. 

.do. 


.do ... 
.do ... 


Elastic 

limit 

per 

square 
inch. 


Pounds. 
49,000 
49,000 


48.000 
68,000 
50,000 


62,000 
50,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
90.900 
96,100 


91,000 
94,400 
94,400 


100,800 
97,050 


Elon- 
tion. 


Pr.et. 
22.5 
21.5 


22.0 
15.5 
22.5 


17.0 
20.0 


Con- 
trac- 
tion 
of 
area. 


Pr,  at. 
43.8 
84.0 


48.8 
16.9 
87.1 


80.7 
27.4 


Appearance  of  frao> 
ture. 


Silky,  oblique 

Granular,  radiating 
from  a  silky  spot 
in  circumference. 

Silky 

Granular 

Silky,  trace  of  gran- 
ulation at  circum- 
ference. 

Granular,  silky  spot 
at  circumference. 

Granular,  80  per 
cent;  nlky  flaky, 
20  per  cent 


Remarks. 


Muszle  end. 
Breech  end. 


Muzsle  end. 

Do. 
Breech  end. 


Mussle  end. 
Breech  end. 


H.  Doc.  300- 


3.6-INCH  B.  L.  FIELD  MORTARS. 


SPECIMENS  FROM  BODIES,  BREECH  BLOCKS, 
SPINDLES,  AND  GAS  CHECKS. 
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5-INCH  B.  L  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube. 

No.  6092. 

Marks,  ScV.5. 

Diameter,  .505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2''. 


Applied  loads. 

Elongation 
per  Inch. 

Succeflsiye 

elongation 

perlnch. 

Permanent 
set. 

iTlCh. 

0. 
0. 

Suecefisive 

permanent 

set 

Total. 

Per  square 
inch. 

Remarks.    . 

• 

Pound». 
200 
1,000 

Pounds. 
1,000 
5.000 

Inch. 
0. 

.000100 
.000800 
.000660 
.001000 
.001200 
.001400 
.001500 
.001550 
.001600 
.001600 
.001660 
.001700 
.001750 
.001800 
.001900 
.002100 
.002600 
.008950 
.005900 
.006950 

Inch. 

0. 

.000100 
.000200 
.000850 
.000860 
.000200 
.000200 
.000100 
.000050 
.000050 

0. 

.oooa'K) 

.000050 
.000050 

.000050 
.000100 
.000200 
.000500 
.001850 
.001950 
.601050 

Inch. 
0. 

Initial  load. 

2.000         10.666 

4.000 

20,000 
80,000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
58,000 
54,000 
55,000 
91,500 

6,000 

7,000 

6. 

8,000 

8,400 

1      8,600 



.000050    1      .000050 

8,800 

9,000 

9,200 
9,400 

9,600 

Elastic  limit. 
Tensile  strength. 

9,800 

10,000 
10,200 
10,400 
10  600 
10;800 
11,000 
18,800 

Oenerai  summary, 

TensUe  strength  per  square  inch  of  original  section pounds. .    91, 500 

Elastic  limit  per  square  inch  of  original  section < i(  > . . .    50, 000 

Elongation  per  inch  after  rupture inch..     .  2500 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  0019JO 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture ''.  96  from  neck 

Chaxacterof  broken  surface silky 

Elongation  ollnch  sectJoDs ^85*, ''.IS 
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Tube. 

No.  6098. 

Marks,  '^\^ 
Diameter,  ".606.    • 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SucceftRive 

elongation 

perincb. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

1 
Total. 

Per  square 
Inco. 

Pounda. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

17,460 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 

Inch. 
0. 

.000100 
.000300 
.000600 
.001000 
.001150 
.001400 
.001500 
.001550 
.001600 
.001600 
.001750 
.001850 
.001960 
.002200 
.002450 
.002950 
.003900 
.004960 

Inch. 

0. 

.000100 
.000200 
.000800 
.000400 
.000150 
.000250 
.000100 
.000050 
.000060 

0. 
.000150 
.000100 
.000100 
.000250 
.000250 
.000600 
.000950 

omcvso 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

'".'666650 '     .066650 

87,300 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    87, 800 

Elastic  limit  per  square  inch  of  original  section do. . .    45, 000 

Elongation  per  incn  after  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  atelastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  Inareaafterrupture,  per  cent  of  original  section 46.2 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectionB ^.83*, '^'.OQ 
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Tubs. 

No.  6858. 

Marks,  M^gif" 

Diameter,  ".604. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perinob. 

SoocesBiye 

elongation 

perinch. 

Permanent 

BocoesBlve 

pennanent 

set 

( 

Total. 

Peraquare 
inch. 

I^ounds. 

1,000 

5,000 

10,000 

20.000 

PoutuU, 

20O 

1,000 

2,0U0 

4,000 

Inch. 
0. 

.000100 
.000350 
.000600 
.001000 
.001100 
.001860 
.001450 
.001850 
.(NKMXK) 
.002750 
.004500 
.006000 
.007000 

IwUi, 
0. 

.000100 
.(NXXffiO 
.000260 
.000400 
.OOUIOO 
.000260 
.000100 
.000400 
.000150 
.000750 
.001760 
.(N)1500 

.omooo 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  Rtrength. 

6,000  :      86,6o6 

7,000    '        Sfi.GOO 

0. 

8,000 
8.4U0 
9,800 

40,000 
42,000 
49,000 
50,000 
51.000 
68,000 
58,000 
54,000 
92,160 

.000050 

.000060 

10,000 

10,200 
10,400 
10,600 
10,800 
18,490 

General  summary. 

Tendle  itrength  per  square  inch  of  original  section pounds..    92,150 

Elastic  limit  per  square  inch  of  original  section do . . .    49, 000 

Elongation  per  inch  after  rupture inch..      .2500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001860 

Reduction  in  diameter  at  point  of  rupture do. . .       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Position  of  rupture *.76  from  neck 

Character  of  broken  surfiice silky 

Elongation  of  inch  sections 'M6,''.84* 


60 


5-INCH    B.   L.   SIEGE   RIFLB8. 


Tube. 

No.  6398. 

Marks,  ^^"S 

Diameter,  ".510. 

Sectional  area,  .204  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Succeasiye 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

1 

Pounds. 

204 

1,020 

2,040 

4,080 

6,120 

7,140 

8,160 

8,568 

9,180 

10,200 

10,404 

10,606 

10, 812 

11,016 

11,220 

11,421 

11,628 

18,480 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
46,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
90,590 

Inch. 
0. 
.000100 
.000400 
.000700 
.001060 
.001300 
.001400 
.001450 
.001550 
.001700 
.001750 
.001850 
.002050 
.003000 
.004750 
.006000 
.007300 

Inch. 
0. 

.000100 
,000800 
.000800 
.000350 
.000250 
.000100 
.000050 
.000100 
.000150 
.000050 
.000100 
.000200 
.000950 
.001750 
.001250 
.001300 

Inch. 
0. 
0. 

Itieh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

*■*'      ••••••• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90, 590 

Elastic  limit  per  pquare  inch  of  original  section do. . .    52, 000 

Elongation  per  incn  after  rupture inch. .      .  2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001850 

Reduction  in  diameter  at  point  of  rupture do. . .       .130 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 4 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'Ml, '^82* 
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Tube. 

No.  6394. 

Marks,  |??»5 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  lenpfth,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Succeasive 

elongation 

per  inch. 

Inch. 
0. 
.000100 
.000200 
.000800 
.000400 
.000150 
.000200 
.000100 
.000160 
.000060 
.000600 
.001850 
.000150 
.000800 
.001300 

Permanent 
set 

Saccessiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

HmndM, 

200 

1.000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10.800 

17,900 

Pimnda. 
1,000 
5,000 
10,000 
20,000 
80,000 
3t>,0U0 
40,000 
42,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
89,800 

Inch. 
0. 

.000100 
.000600 
.000600 
.001000 
.001160 
.001350 
.001460 
.001600 
.001660 
.002150 
.004000 
.004460 
.006260 
.006660 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  liTnlt. 
Tensile  strength. 

0. 

0. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  Inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Redaction  in  diameter  at  point  of  rupture.  .* do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Portion  of  rupture I'M  from  neck 

Character  of  broken  surface silky  serrated,  60  per  cent;  granular,  40  per  cent 

Elongation  of  inch  sections ".26*.  ".15 


89,800 

49,000 

.2000 

.001650 

.096 

34.0 


62 


6-INCH    B.   L.   SIEGE   RIFLSS. 


Tube. 

No.  6403. 

Marks,  If^  § 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Elongation 
per  mch. 

SnocesslTe 

elongation 

per  inch. 

Permanent 
set. 

Snoceasiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pownda. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8.600 

8.800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

17,980 

PouruU, 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
89,900 

Inch. 
0. 

.000100 
.000860 
.000660 
.001000 
.001150 
.001350 
.001450 
.001500 
.001550 
.001600 
.001660 
.001750 
.003500 
.004500 
.005150 
.006600 
.007500 

Inch, 
0. 

.000100 
.000250 
.000300 
.000860 
.000150 
.000200 
.000100 
.000050 
.000050 
.000050 
.000050 
.000100 
.001760 
.001000 
.000660 
.001360 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000050 

.000060 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .       89, 900 

Elastic  limit  per  sqiiare  inch  of  original  section do. . .       47, 000 

Elongation  per  inch  after  rupture inch. .         .  2550 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .      .  001750 

Reduction  in  diameter  at  point  of  rupture do. . .  .134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture ".75  from  neck. 

Character  of  broken  surfiice silky. 

Elongation  of  inch  sections ".37*,  ".14 
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Jacket. 

No.  6110. 

Marks,  Si^?> 

Diameter,  ".664. 

Sectional  area<»  .26  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

Sncoeeaive 

elongation 

perlnch. 

Permanent 
set 

Snccessive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Powuh. 

250 

1,260 

2,600 

6,000 

7,600 

10,000 

11,600 

U,750 

12,000 

12,250 

12,500 

12,760 

18,000 

18,260 

22,080 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
58,000 
88,820 

Inch. 
0. 

.000138 
.000883 
.000667 
.001000 
.001867 
.001667 
.001788 
.001767 
.006667 
.007388 
.008167 
.008400 
.009000 

Inch. 
0. 

.000188 
,000200 
.000884 
.000888 
.000367 
.000800 
.000066 
.000084 
.004900 
.000666 
.000884 
.000288 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
.000038 

.000038 

Oeneral  summary. 

Tenxlle  strength  per  square  inch  of  original  section pounds..    88,820 

Elastic  limit  per  square  inch  of  original  section do. . .    48,^000 

Elongation  per  inch  after  rupture inch. .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001767 

Reduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  i>er  cent  of  original  section 44. 6 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface silky 

Elongation  of  inchsectionB '.14,  ".27*,  ".27* 
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Jacket. 

No.  6122. 

Marks,  |^i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

Suoceasiye 

elongation 

perlnch. 

Permanent 
set. 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

260 

1,250 

2,600 

6,000 

7,600 

10,000 

11,250 

11,600 

11,760 
12,000 
12,260 
12,600 
20,620 

Poundt. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
45,000 

46,000 

47,000 
48,000 
49,000 
50,000 
82,480 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001567 
f    .002500 
\    .011667 
.012667 
.013333 
.013933 
.014833 

Inch. 
0. 

.000100 
.00U288 
.000884 
.UUU838 
.000867 
.000200 
.000983 
.009167 
.001000 
.000666 
.000600 
.000900 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

.009733 

.009733 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    82, 480 

Elastic  limit  per  square  inch  of  original  section do...    45,000 

Elongation  per  Incn  after  rupture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture "1.1  from  neck 

Character  of  broken  surface silky 

Elongation  of  inchsections ".85*,  ".21,  ".16 
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Jacket. 

No.  6178. 

Marks,  g^Jfr 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3''. 


Applied. 


ToftaL 


Pounds. 

2B0 

1,250 

2,600 

5,000 

7,600 

10,000 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

23,270 


Feraqpare 
inch. 


Pownds, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
98,080 


Elongation 
perinch. 


Inch. 
0. 
.000188 
.000688 

.000667 
.001068 
.001488 
.001700 
.002600 
.008667 
.004900 
.005088 
.006438 
.007388 


Saoceesiye 

elongation 

perinch. 


Inch. 
0. 

.000188 
.000200 
.000884 
.000866 
.000400 
.000267 
.000600 
.00U67 
.001238 
.001088 
.000500 
.000000 


Permanent 
set. 


Inch. 


0. 
0. 


.000067 
.000138 


Suceeflsiye 

permanent 

set. 


Inch. 


0. 


.000067 
.000066 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  iqaare  inch  of  original  section pounds..    93,060 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  niptnre inch. .      .  1638 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 86. 4 

Position  of  rupture ^.35  from  neck 

Character  of  hxx>ken  surface granular  60  per  cent,  silky60  per  cent 

Elongation  of  inch  sections ".29»,  *.ll,  ''.OO 

H.  Doc.  300 5 
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Jacket. 

No.  6336. 

Marks,  ^b't.'m" 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length.  3". 


Applied  loads. 

Elonffation 
per  Inch. 

Snoceflslve 

elongation 

per  inch. 

Permanent 
set. 

SucceaEdye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

10,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

20,090 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
80,360 

Inch. 
0. 
.000100 
.000888 
.000667 
.001000 
.001388 
.001500 
.005667 
.006667 
.009667 
.010400 
.011667 

Inch. 
0. 

.000100 
.000288 
.000884 
.000388 
.000338 
.Cto0167 
.004167 
.008000 
.001000 
.000738 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

.000088 

.000068 

.003967 

.003984 

General  swnvmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,860 

ElafiUc  11ml  t  per  so  uare  inch  of  original  section do . . .    46, 000 

Elongation  per  inch  after  rupture inch . .      .  2867 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture • I'^.l  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".36*,  ".19,  ".16 
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Jacket. 

No.  6350. 

Marks,  5i^«i 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Applied  loads. 

Elongation 
perinch. 

Sncceniye 

elongation 

perinch. 

Pennanent 
set. 

Snccessiye 
pennanent 
set 

Remarks. 

Total. 

Perequare 
inch. 

Pounds. 

250 

1,260 

2,600 

5,U0O 

7,600 

10,000 

11,600 

12,600 

13,750 

14,000 

14,250 

14,500 

14,750 

lfi,000 

15,250 

15,600 

23,590 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
65,000 
56,000 
57,000 
58,000 
60,UX> 
60,000 
61,000 
62,000 
94,860 

Inch. 
0. 

.000100 
.(NNKKM) 
.000683 
.000967 
.001300 
.001583 
.001667 
.001888 
.001900 
.001967 
.002667 
.004888 
.006883 
.007883 
.006438 

Inck, 
0. 

.000100 
.(NMKiOO 
.000388 
.000634 
.(KXIKW 
.000288 
.000134 
.000166 
.000067 
.000067 
.000700 
.001666 
.002000 
.001000 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

• 

•••••«•••-•- 

Oeneral  summary. 

Tensile  strength  per  sqnaie  inch  of  original  section ponnds..    94,860 

Elastic  limit  per  sqnare  inch  of  original  section do...    57,000 

Elongation  per  inch  after  rupture inch . .     .  1683 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001967 

Reduction  in  diameter  at  point  of  rupture do. . .       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 86.4 

Podtionof  ruptnre ".8  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silkv,  40  per  cent 

Elongation  of  inch  sections *QQ,  .'02,  .'''28* 
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6-INGH   B.  L.  SIEGE   BIFLES. 


Jacket. 

No.  6361. 

Marks,  Si^^g 

Diameter  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SucoesBlve 

eloniratlon 

I>erinch. 

Pennanent 
set. 

SuccesBlye 

pennanent 

set 

Remarks. 

Total. 

Permuare 
inch. 

Pounds. 

250 

1,250 

2,600 

6,000 

7,500 

10,000 

11,600 

12,600 

14,600 

14,760 

15,000 

15,260 

15,600 

16,750 

16,000 

24,640 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
46,000 
60,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
96,160 

Inch. 
0. 
.000138 
.000388 

.000667 
.001000 
.001338 
.001533 
.001700 
.002000 
.(NUU33 
.002200 
.002338 
.002767 
.004333 
.006667 

Inch. 
0. 
.000138 

.000333 
.000338 
.000200 
.000167 
.000800 
.000088 
.000167 
.000133 
.000434 
.001566 
.002334 

Inch. 
0. 
0. 

Inch. 
0. 

Tnltial  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    96, 160 

Elastic  limit  per  square  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002033 

Eduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".  4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12, ''.32*,  ".14 


5-INGH   6.  L.  8IEGE   RIFLES. 
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Jacket. 

No.  6376. 

Marks,  if*?,^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuocesBlye 

elongation 

perinch. 

JE^nuanent 
set. 

Succenive 

permanent 

set 

Remarks. 

TbtaL 

Persqoare 
inch. 

Potmdt. 

250 

1.250 

2,500 

5,000 

7,600 

10,000 

11,500 

11,750 

12,000 

12,260 

12,500 

12,750 

13,000 

18,250 

13,500 

13,750 

28,740 

Powtda. 
1.000 
5,000 
10,000 
20,000 
80.000 
40,000 
46.000 
47,000 
48,0(M) 
49,000 
50,000 
51,  (MM) 
52,000 
58,000 
54,000 
56,000 
94.960 

Inch. 
0. 

.000100 
.000800 

.000667 
.001000 
.001883 
.001667 
.001600 
.001683 
.001700 
.001788 
.003167 
.006667 
.007000 
.007667 
.O0R6OO 

Inch. 
0. 
.000100 

.(N)nH67 
.000888 

.000888 
.000284 
.000063 
.000083 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

.....  .  .. 

.. 

.000067 
.000088 

.001484 

Elastlo  limit. 

1 

.008500 
.000388 
.000667 
.000883 



" 

Tensile  strength. 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    94,960 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001738 

Reduction  in  diameter  at  point  of  rupture do. . .       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 86. 4 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface BUky.flaky,  80  per  cent;  granular.  70  per  cent 

Elongation  of  inch  sections ^  ^.26,  ".22^, '^.lO 
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5-INGH   B.   L.   SIEGE   BIFLES. 


TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  B.  L.  SIEGE 
RIFLES  (STEMS  OF  SPECIMENS  FROM  TUBES  S''  LONG,  ".605  DIAM- 
ETER) . 


No.  of 
test 


6092 
6093 
6353 
6393 
6391 


6403 


Position 
in  gun. 


Tube 

Middle . 

do 

....do... 

do 

— do... 

do.... 

do... 

do.... 

....do... 

do 

do... 

Location 
of  speci- 
mens. 


Elastic 

limit  per 

square 

inch. 


PovmdB. 
60,000 
45,000 
49,000 
52,000 
49,000 


47,000 


Tensile 
strength 

per 

square 

inch. 


Powidt. 
91,500 
87,800 
92,150 
90,500 
89,800 


89,900 


Elon- 
obn. 


P.ct, 
25.0 
21.0 
25.0 
21.5 
20.0 


25.6 


Con- 
trac- 
tion 
of 
area. 


P.rf. 
46.2 
46.2 
40.8 
44.4 
31.0 


46.2 


Ap] 


ipearanoc 
fracture. 


oeof 


Silky 

do 

do 

do 

Silky,  serrated,  60 
per  cent;  granu- 
lar, 40  per  cent 

Silky  ...„ 


Bemarks. 


Muasle  end. 

Do. 

Do. 
Breech  end. 

Do. 


Muczle  end. 


STEMS  OF  SPECIMENS  FROM  JACKETS  3^  LONG.  "Mi  DIAMETER. 


6110 
6122 
6178 


6836 
6350 


6851 
6376 


Jacket . 

....do 

....do, 

....do, 
. . .  .do . 

....do 
...  .do , 


Outside. 
Middle  . 
do... 


...do... 
Outside. 


do.. 

Middle 


48,000 
45,000 
46,000 


46,000 
57,000 


59,000 
50,000 


88,320 
82,480 
93,080 


80,360 
94,360 


98,160 
94,960 


22.7 
24.0 
16.3 


23.7 
16.3 


19.3 
21.0 


44.6 
49.7 
86.4 


49.7 
36.4 


44.6 
36.4 


!!!'!5o::::::;:::: 

Granular,  50  per 
cent;  silky,  50 
per  cent. 

Silky 

Granular,  60  per 
cent;  silky,  40 
per  cent. 

Silky 

Silky,  flaky,  SOper 
cent;  granular, 
70  per  cent. 


Muzzle  end. 
Breech  end. 
Muzzle  end. 


Breech  end. 
Muzzle  end. 


Do. 
Do. 


5-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  JACKETS. 


VI 


S-mOH   R.   F.   OUNS. 

Jaokbt. 
Ko.  5988. 


Marks,  B  T,  IT 

Diameter,  ".566. 

Sectional  area,  .35  square  inch. 

Gauged  length,  3". 


Oeneral  gummary. 

Ttaune  itRngtti  per  ■qnare  Inch  of  orMiul  section ponndi..    ».wa 

Elutlc  limit  pel  aipue  Inch  ol  orlgliurKctlan do. . .    50, 000 

ElonsKtion  pet  loch  kUci  rapture Inch..     .1683 

ElongkUoD  per  Inch  aadernialuKtelutioUmlt do...  .0O166T 

BedncttoD  Id  dUmetcx  at  point  ol  niptura do...       -lib 

RedDCtum  In  uea  after  rapture,  per  rant  Ol  raifln*!  aeellon M,  6 

Poiltlao  of  fupture 1  ".21  from  neck 

Chuacterol  broken  nrlKe rilkii 
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6-INOH   B.  F.  GUNS. 


Jacket. 

No.  6015. 

Marks,  Jl^S* 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gheiuged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Persguaie 
inch. 

Pounds. 

250 

1,250 

2,600 

6,000 

7,600 

10,000 

11,600 

11,760 

12,000 

12,260 

12,600 

12,760 

18,000 

18,260 

22,190 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
88,760 

Inch. 
0. 

.000100 
.000800 
.000667 
.001033 
.001400 
.001633 
.001667 
.001700 
.002667 
.006167 
.007838 
.008000 
.006867 

Inch. 
0. 

.000100 
.000200 
.000367 
.000866 
.000867 
.000238 
.000084 
.000088 
.000967 
.008500 
.001166 
.000667 
.000867 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit 
Tensile  strength. 

.000088 

.000038 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,760 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Slongatlon  per  inch  after  rupture inch . .     .  2488 
longation  per  inch  under  strain  at  elastlclimit do...  .001700 

Reduction  in  diameter  at  imint  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1'''.2  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections '^.H,  <85*, '.24 


6-INCH   R.   F.  GUNB. 


Jacket. 
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Marks,  2^  & 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6064. 


Applied  loads. 

Elonxaiion 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set 

Suooessive 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 
inch. 

Poundi. 

250 

1.250 

2,500 

5.000 

7,500 

10.000 

11,500 

11,750 

12,000 

12,250 

12.500 

12.750 

13,000 

13,260 

13.500 

23,420 

Pmndf. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
40,0(X) 
50,000 
61,000 
52,000 
58,000 
54,000 
93,680 

Inch. 
0. 

.000100 
.000083 
.000700 
.001067 
.001467 
.001667 
.001700 
.001767 
.001833 
.001967 
.002800 
.000883 
.004767 
.006167 

Inch. 
0. 

.000100 
.000283 
.000867 
.000867 
.000400 
.000200 
.000083 

.(mum 

.000066 
.000184 
•  UUmRnI 

.001088 
.001484 
.001400 

Inch. 
0. 
0. 

Inch. 
0. 

luiUal  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

............ 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    98,680 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  Incn  after  rupture inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001883 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1M5  from  neck 

Chaiacter  of  broken  surface silky,  oblique 

BlongatioQ  of  inch  sections o'.ll,  «'.24,  "^ 


5-inch  r.  k.  guns. 
Jacket. 
No.  6168. 


Marks,  a^S* 

Diameter,  ".5tJ4. 

Sectional  area,  .25  squafe  inch. 

Qau^ed  length,  3". 


Gtneml  nummary, 

Teoiile  BtreDKtli  pcrBqnare  lacb  at  original  section pouadi..    M.MO 

KLaslio  limit  per  KjukreiDcli  of  orlgiiwrBcctioD do...    W.OOO 


KLasllo  limit  per  aqukre  iocli  of  orlglc 
ElongMtloD  per  Inch  titer  rupture  ... 
Etongatlon  per  Inch  under  ntnlnrnte 


JtoD^tlon  per  Inch  under  nbalnrnt  elastic  limit do...  .COITOD 

Reduction  la  dlameler  at  [nint  of  rupture do...       .134 

Reduction  In  area  alter  nipture,  per  cent  of  original  KCtioD 41.9 

PoaiUonol  rupture f'ttom  necic 

Churacl^rof  broken  mrface gllkr 

Elongation ollnch  BecUoDi ".ao*,  ".19,  ".U 


5-INOH  R.  F.  GUNS. 
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Jacket. 

No.  6253. 
Marks,  g«r§ 

Diameter/".  564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elonffatlon 
per  Inch. 

SucoesBiye 
elongation 
per  inch. 

Permanent 
set. 

Snccendve 

permanent 

set 

Remarks. 

Total. 

Per square 
inch. 

Poundt, 

250 

1,250 

2,600 

5,000 

7,600 

10,000 

11,600 

11,760 

12,000 

12,260 

12,600 

12,750 

18,000 

13,260 

18,600 

13,750 

14,000 

22,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
58.000 
54,000 
65,000 
66,000 
91,660 

Inch. 
0. 

.000067 
.000267 
.000667 
.000033 
.001800 
.001400 
.001467 
.001600 
.001667 
.001600 
.001633 
.002088 
.005483 
.006400 
.007088 
.008883 

Inch. 
0. 
.000067 
.UU0200 
.000800 
.000866 
.000367 
.000100 
.000067 
.000033 
.000067 
.U00U83 
.000033 
.000400 
.003400 
.000967 
.000683 
.001800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,660 

Elastic  limit  per  square  inch  of  original  section do . . .    51 ,  000 

Elongation  per  inch  after  rupture inch...      .2267 

Elongation  per  inch  under  suain  at  elastic  limit do ...  .  001633 

Reduction  in  diameter  at  point  of  rupture do...       .134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture '1.35  from  neck 

Character  of  broken  surface silky 

ElongaUonof  inch  sections ".20, ".35,*  MS 

TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  B.   F.   OUNS 

(STEMS  3"'  LONG,  ''.664  DIAMETER) . 


No.  of 
test. 


oQbo 
6015 
6064 

6158 
6253 


Position  in 
gun. 


Jacket. 
,...do .. 
. . .  .do . . 
....do .. 
. . .  .do . . 


Location 
of  speci- 
mens. 


Middle 

do.. 

do.. 

do.. 

....do.. 


Elastic 

limit 

per 

square 
inch. 


Pounds. 
60,000 
48,000 
49,000 
49,000 
51,000 


Tensile 
strength 

per 
square 

inch. 


Pounds. 
96,280 
88,760 
93.680 
94,840 
91,560 


Elon- 
gation 


Perd. 
16.3 
24.3 
21.0 
20.0 
22.7 


Con- 
trac- 
tion 
of 
area. 


Perd. 
44.6 
44.6 
44.6 
41.9 
41.9 


Appearance  of 
iracture. 


Silky 

Silky,  oblique 

Silkv 


Remarks. 


Breech  end. 
Muzzle  end. 

Do. 

Do. 
Breech  end. 


1 


6-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube. 

No.  6088. 

Marks,  ^S?^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loadsL 

Elongation 
per  inch. 

Sncceaslye 

elongation 

per  Inch. 

Inch. 
0. 

.000100 
.000200 
.000900 
.000860 
.000150 
.000150 
.000100 
.000100 
.000160 
.000100 
.008800 
.008250 
.000560 
.000700 
.001000 

Pennanent 
aet. 

Suoceeslve 

permanent 

aet. 

RemarkB. 

Total. 

Peraqnare 
Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

9.000 

10,000 

10.800 

11,000 

11,200 

11.400 

11,600 

11,800 

17,970 

Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
85,000 
40,000 
42,000 
45,000 
50,000 
54,000 
65,000 
.56,000 
57,000 
68.000 
60,000 
89,860 

Inch. 
0. 

.000100 
.000800 
.000600 
.000960 
.001100 
.001250 
.001850 
.001450 
.001600 
.001700 
.006600 
.008750 
.009800 
.010000 
.011000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elatftic  limit. 
Tenflile  strength. 

0. 

0. 

t 

General  summary. 

Tensile  atrength  per  square  inch  of  original  section pounds..    89,850 

Elastic  limit  per  sqnare  inch  of  original  section do...    54,000 

Elongation  per  inch  after  ruptnre inch..      .2160 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  ruptnre,  per  cent  of  original  section 46. 2 

Position  of  rupture ".6  from  nettle 

Character  of  broken  surface 8llky 

Elongation  of  inch  sections ''.09,  ".34* 

H.  Doc.  300 6 
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6-INCH   B.   F.   GUNS. 


Tube. 

No.  6091. 

Marks,  %\^^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  incL 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

BuoceaaiYe 

elongation 

per  inch. 

Permanent 
set. 

Bucoeeslve 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
92,060 

Inch. 
0. 

.000100 
.000260 
.000600 
.001000 
.001150 
.001800 
.001860 
.001400 
.001460 
.001500 
.001560 
.001600 
.001660 
.001800 
.001960 
.002100 
.002400 
.003000 
.004000 
.005260 

Inch. 
0. 

.000100 
.000150 
.(NN)850 
.000400 
.000150 
.000150 
.000050 
.000060 
.000060 
.000060 
.000060 
.000050 
.000060 
.000150 
.000150 
.000160 
.000300 
.000600 
.001000 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElttnUc  limit. 
Tensile  strength. 

0. 

0. 

' 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    92, 050 

Elastic  limit  per  square  inoh  of  original  section do . . .    48, 000 

Elongation  per  inch  after  rupture inch..     .1960 

Elongation  per  inch  under  strain  at  elasdclimit do...  .001660 

Reduction  in  diameterat  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section do...       37.1 

Position  of  rupture ".6  from  neck 

Charactf  T  i>ff  broken  surface granulated,  40  per  cent;  silky  center,  60  per  cent 

ElOQgntWc  9f  inchsectlons 'Cl0,'».29* 


Marks,  M^fft"^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gang^  leDgtb,  S". 


6-inoh  r.  f,  gdhs. 

Tube. 

No.  6094. 


Genend 

TelwUeinraigtiipeTKpMrelnchoforisiiiAiKctioD poimdi..   8g.GU 

KUmc  limit  per Hoaie  loch  o(  original  aectlon do...    M,000 

Bkogathm  per  Inch  sfler  rapture Inob..      .2280 

Bloi^MloD  perlDcb  under nnln  at  eloMlc  llmll do...  .OOIHO 

Bediicti(m  in  dlvneler  Kl  point  ol  mpCare do...        ,136 

RedncHoD  in  area  after  rapture,  pei  cent  oI  original  section u,2 

Pedtlon  of  mptare '.Utromneck 

Cbarwnerol  broken  nuface illlcy 

™ "~-  of  inch  eecUiaiii ".ii.".!** 


8-INCB   R.   a:   G0N8. 

Tube. 
No.  6231. 


Marks,  tAX 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  lengtli,  2". 


Oeneral  tatnmaTy. 

Tenrile  (aength  per  Miiure  Inch  of  offcliul  section poondii. .    K,  400 

KluMi.  llinU  per  nwie  Inch  ol  orisliuu  wcUon do. . .    M,  DOO 

—  per  loch  after  mptnie Inch . .     .  1350 

o  per  Inch  nnder  nndn  *t  elutlc  limit do. . .  .  a020Mi 

1  In  dlamelw  at  point  of  ruptnre do...       .I4t 

Rednctlon  in  arcK  after  mpture,  per  cent  of  original  section 49. 1 

Position  ol  rupture ".efrom  neck 

Character  oI  broken  surlaoe >ilky 

Elongation  ollnch  aeollona *.!£.  ■.82* 


6-INCH   K.   K.   GUN8. 
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Tube. 

No.  6232. 

Marks,  Si^f  ft*^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

9,600 

9,800 

10,000 

10,200 

10.400 

10,600 

10.800 

11,000 

16,810 


Per  square 
inch. 


PountU, 
1,000 
6,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
48,000 
49.000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
84,060 


Eloiifation 
per  mch. 


Inch, 
0. 

.000100 
.000250 
.000550 
.000950 
.001100 
.001350 
.001400 
.001560 
.001600 
.001660 
.004900 
.010250 
.011000 
.012000 
.013060 


Sacceasiye 

elongation 

per  Inch. 


0. 


Inch, 


.000100 
.000150 
.000300 
.000400 
.000150 
.000250 
.000050 
.000150 
.000060 
.000050 
.003250 
.006860 
.000750 
.001000 
.001050 


Pennanent 
set. 


Inch, 


0. 


Succeaaive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,060 

ElasticUmit  per  square  inch  of  original  section do...    50,000 

Elongation  per  inch  after  rupture inch..      .2050 

Elongation  per  Inch  under  strain  at  elastic  limit do ....  001650 

Reduction  in  diameter  at  point  of  rupture do. . .       .155 

Reduction  in  area  after  rupture,  percentof  original  section 51.9 

Position  of  rupture ".4  from  neck 

Character  of  broken  surface sil  ky 

Elongatlonof  Inch  sections ''.31*,  MO 
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6-INCH   E.   F.  aUNS. 


Tube. 

No.  6234. 

Marks,  i" fi^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  lengtti,  2". 


Applied  loads. 

Elongation 
perlnch. 

SocceBBlTe 

elongation 

perlnch. 

• 

Permanent 
aet. 

BnoceflBiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pourtds. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

8,000 

8.400 

10,000 

10.200 

10,400 

10.600 

10,800 

11,000 

11.200 

11.400 

11,600 

11,800 

17,890 

Founda. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
50,000 
51,000 
62,000 
68,000 
64,000 
66,000 
56.000 
67,000 
68,000 
60,000 
89,460 

Inch. 
0. 

.000100 
.000260 
.000000 
.001000 
.001200 
.001360 
.001450 
.001700 
.001750 
.001800 
.001860 
.001900 
.004260 
.006000 
.007060 
.008450 
.009600 

Inch. 
0. 
.000100 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000160 



.000860 
.000400 
.000200 
.000150 
.000100 
.000250 
.000060 
.000050 
.000050 
.000050 
.002860 
.001750 
.001060 
.001400 
.001060 

>--*•.••.•«• 

\ 

1 

1 

1 

:...:.:i:::::::::::: 

1 

1 

1 

1  

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,460 

Elastic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture inch..     .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do. . .       .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture ^.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M5,^.89* 


6-INOH  B.  F.  aXJTXB. 
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Jacket. 

No.  6066. 

Marks,  \^t%' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Ekmflation 
permch. 

SnooeBBlye 

elonsatioxi 

perinch. 

Permanent 
set. 

Succeasiye 

pennanent 

set. 

Remarks. 

Total. 

Persqiiare 
inch. 

Pounda. 

250 

1,250 

2,600 

5,000 

7,600 

10,000 

11,600 

U,760 

12,000 

12.260 

12,500 

12,760 

13,000 

18,250 

13,600 

13,760 

14.000 

14,280 

14,600 

14,750 

15,000 

28,780 

Pamndt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46.000 
47,000 
48.000 
49,000 
60,000 
51,000 
52,000 
68,000 
54,000 
66,000 
66,000 
57,000 
58,000 
59,000 
60,000 
94,920 

Inch. 
0. 

.tt»188 
.000688 

.(X)0667 
.001088 
.001400 
.001600 
.001688 
.001700 
.001767 
.001800 
.001888 
.001867 
.001988 
.002000 
.002067 
.006167 
.004888 
.006167 
.006988 
.007967 

Inch. 
0. 

.000188 
.000200 

.000684 
.0(NI886 
.000667 
.000200 
.000068 
.000067 
.000067 
.000088 
.000068 
.000064 
.000066 
.000067 
.000067 
.001100 
.001166 
.001884 
.000766 
.001084 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

OenercU  summary. 

TensQe  strength  per  square  inch  of  original  section pounds..    94,920 

Elastic  limit, per  square  inch  of  original  section do...    55,000 

Elongation  per  inch  after  rupture Inch..     .2167 

Elongation  per  inch  under  strain  at  elastic  limit ^ do...  .002067 

Reduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'Ml,  ^.40*, '''.14 
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6-INCH    R.   l\   GUNS. 


Jacket. 

No.  6066. 

Marks,  ^^^^^ 

Diameter,  ".666. 

Sectional  area,  .26  square  inch. 

Grauged  length,  3". 


Applied  IocuIb. 

Elonffation 
per  Inch. 

Succeflsive 

elongation 

perlnch. 

Permanent 
set. 

Inch. 
0. 
0. 

Sucoeesive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

22,470 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
-    49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
89,880 

Inch. 
0. 

.000183 
.000867 
.000700 
.001067 
.001433 
.001638 
.001667 
.001700 
.001733 
.001767 
.001833 
.001900 
.001983 
.002933 
.008500 
.006000 
.006900 
.009100 

Inch. 
0. 

.000188 
.000284 
.000888 
.000367 
.000366 
.000200 
.000034 
.000088 
.000083 
.000084 
.000066 
.000067 
.000033 
.001000 
.000567 
.001500 
.001900 
.002200 

Inch. 
0. 

Initial  load 

Elastic  limit 
Tensile  strength. 

0. 
0. 

•■•■•■■■•••■'■■■••■•••••* 

1 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    89, 880 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Elongation  per  incn  after  rupture inch. .      .  2188 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001933 

Reduction  in  diameter  at  point  of  rupture do. . .       .  155 

Reduction  in  area  after  rupture,  per  centnm  of  original  section 47. 2 

Position  of  rupture ".96  from  neck 

Character  of  broken  suiiace silky 

Elongation  of  Inch  sections ".87*,  ".16,  ".11 


6-INCH   B.  F.  GUNS. 
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Jacket. 

No.  6087. 

Marks,  J^^fg^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 

Stem  did  not  run  true  with  threaded  ends. 


Applied  loads. 

Elonsation 
per  Inch. 

SuccesBlve 

elongation 

perlnch. 

Permanent 
set. 

Snccefsdve 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,280 

2,500 

5,000 

7,500 

8,750 

9,000 

9,2S0 

9,500 

9,750 

10,000 

11,000 

11,250 

11,500 

21,840 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
44,000 
45,000 
46,000 
85,860 

Inch. 
0. 
.000200 

.000488 
.000000 

.001288 
.001883 
.001400 
.001688 
.001667 
.001888 
.(NKfiOOO 
.003000 
.004888 
.006888 

Inch. 
0. 
.000200 
.000288 
.000867 
.<N)0488 
.000100 
.000067 
.000138 
.000184 
.000166 
.000167 
.001000 
.001838 
.004000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
KlMitic  limit. 

Tenidle  strength. 

.000607 

.000567 

General  eimimary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,860 

Elastic  limit  per  square  inch  of  original  section do.. .    86, 000 

Elongation  per  inch  after  rupture inch. .      .  2288 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Seduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture l'M6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".38*,  ".22,  ".12 


6-imoh  b.  f.  guns. 
Jacket. 
No.  6233. 


Marks,  l\%' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  3". 


:i'»S"|.sff» 


n 


Grmral  rummajy. 

Tensile Btren^h per  sqaiire Inch  of  orlfffnal section. ..--- pounds..  fP7,920 

"■—'- "lilt  per  square  Inphof  original  secdon do...  67,000 

nperlnchaC ■ —                                                                                            '--*■  '"" 


Xlongatlon  per  Inch  understralD  at  elastic  limit do...  .00206) 

Seduction  la  diameter  at  point  of  rupture do. . .        .134 

Redaction  In  area  after  rupture,  pet  cent  ol  original  section 30. 2 

Position  of  rupture.......... '.j^fnnnneck 

Cbaracler  ol  broken  surface granular  at  circumlereDce,  elVcy  center 

Elongation  of  inch  sectiDUa ■.OB,  ".OS. '.-.»• 


8-INCIH   R.   F.   Gl 

Jacket. 
No.  6236. 


Marks,  Ji'Vfs^ 

Diameter,  ".564. 

Sectional  area,  .35  square  inch. 

Gauged  leugth,  3". 


li 

s 

:=  ::::::::;:: 

alw 

TBiaUBrtiBiwUi. 

Generai  ninunory. 

TensUe  nrensth  per  BQUue  Inch  of  origiiuil  aectloii poaoda..  92,60) 

EluUc  limit  per  aqauB  Inch  or  oiiglii^  KcdoD do...  U.MO 

Kloiig«tlini  per  Inch  after  rupture Inch..  .21S7 

Elongation  per  Inch  under  slraiD  at  elutlo  limit do...  .001100 

BedncOon  In  dUuneler  at  point  oi  rapture do. . .  .  IM 

Bednctiou  in  uea  alter  mptnre.  per  cent  of  orlgln&l  wctloa 47.3 

FcoltJon  of  rapture 1'.  2t>  Irom  necli 


".K-,  ».2T*, 


S 
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6-INCH   E.   h\  GUNS. 


Jacket. 

No.  6236. 

Marks,  Si\f8^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SacceflsiYe 

elongation 

per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Succeasiye 

permanent 

set 

Total. 

Per  square 
incn. 

Remarks. 

Pounds. 

250 

1.260 

2,600 

5,000 

7,500 

10,000 

11,600 

12,500 

12,750 

13,000 

18,250 

13,500 

18,760 

14,000 

14,250 

23,080 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
51,000 
52,000 
58.000 
54,000 
55,000 
56,000 
57,000 
92,820 

Inch, 
0. 

.000100 
.000267 
.000600 
.000967 
.001800 
.001467 
.001667 
.001667 
.001733 
.001900 
.003667 
.004667 
.005800 
.006738 

Inch, 

0, 

.000100 
.000167 
.000888 
.000867 
.000888 
.000167 
.000200 

0. 
.000066 
.000167 
.001767 
.001000 
.001133 
.000988 

Inch. 
0. 

Initial  load. 

Elastic  limit 

0. 
0. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,320 

Elastic  limit  per  square  inch  of  original  section do . . .    52, 000 

Elongation  per  inch  after  rupture inch. .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface all ky 

Elongation  of  inch  sections ".18,".34*/M1 

TABULATION  OF  TENSION  SPECIMENS  FROM  6-INCH  R,  F.  GUNS 
{STEMS  OF  SPECIMENS  FROM  TUBES  g"'  LONG,  '',505  DIAMETER) . 


Tert 
num- 
ber. 


6068 
6091 


6094 
6281 
6232 
6234 


Position  in 
gun. 


Tube  . 
do 


.do 
.do 
.do 
.do 


Location 
of  speci- 
mens. 


Middle 
. . .do  . . . 


.do 
.do 
.do 
.do 


Elastic 

limit 

per 

square 
inch. 


Pounds. 
54,000 
48,000 


48,000 
59,000 
60,000 
54,000 


Tensile 
strength 

per 
square 

inch. 


Pouwis. 
89,850 
92,050 


88,650 
96,400 
84,060 
89,460 


Elon- 
gation, 


Perct. 
21.5 
19.5 


22.5 
28.5 
20.5 
24.0 


Con- 
trac- 
tion of 
area. 


Per  d. 
46.2 
87.1 


46.2 
49.1 
51.9 
49.1 


Appearance  of 
fracture. 


Silky 

Granular  40  per 
cent,  silky  cen- 
ter 60  per  cent. 

Silky 

■  ■  •  •  •  Vl^^  «■•■••■••••••« 

k  •  •  ■   •  V&VF  ■■•••••••••««« 

B  ■  •  •  •  Vav  ■■••••«••■•■•« 


Remarks. 


Muzzle  end. 
Breech  end. 


Muzzle  end. 
Do. 
I>o. 
Do. 


STEMS  OP  SPECIMENS  FROM  JACKETS  8"  LONG,  ".664  DIAMETER. 


6065 
6066 
6087 
6288 


6285 
6286 


Jacket 

do.... 

....do.... 
....do.... 


.do 
.do 


Outside. 

, .  .do 

...do  ... 
...do .... 


.do 

.do 


55,000 
53,000 
36,000 
57,000 


55,000 
52.000 


94,920 
89,880 
85,360 
97,920 


92,560 
92,820 


21.7 
21.3 
22.3 
14.3 


21.7 
21.0 


44.6 
47.2 
49.7 
39.2 


47.2 
49.7 


Silkv 

do 

Granular  at  the 
circumference, 
silky  center. 

Silky 


Muzzle  end. 
Do. 
Do. 
Do. 


Do. 
Do. 


T-mCH  B.  L.  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube. 

No.  6148. 

Marks,  B9-7T. 

Diameter,  "  605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SuoceflBlYe 

elongation 

per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Succenive 

permanent 

set. 

Remarkt. 

Total. 

Fersanare 
Inon. 

Jtmndg. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8.80O 
9,000 
9.200 
9,400 
9,600 
9,800 
16,180 

Poundt. 
1,000 
6,000 
10,000 
20,000 
90,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
4S,0(N) 
49,000 
80,900 

Inch. 
0. 

.000100 
.000850 
.000700 
.001000 
.001200 
.001460 
.001600 
.001560 
.001650 
.001250 
.006250 
.007600 
.006160 
.009900 

Inch. 
0. 

.000100 
.000250 
.000860 
.000900 
.000200 
.000280 
.UU0060 
.000060 
.000100 
.(NKMOO 
.002000 
.001250 
.000660 
.001750 

Inch. 
0. 

Initial  load. 

Blastic  limit. 
Tendle  strength. 

0. 

.000060 

.000050 

Oeneral  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,900 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture inch..     .2550 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001650 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture I''.  05  from  neck 

Character  of  broken  surf  ace silkv,  oblique 

Elongation  of  inch  sections ^88*,  <18 
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7-mOH   B.  L.  SIEGE   H0WITZEB8, 


Tube. 


Marks,  ^^' 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  6206. 


Applied  loads. 

Elonffatloii 
permch. 

Succemiye 

eloiigation 

permch. 

Permanent 
set. 

Succendve 

permanent 

set. 

Remarks. 

Total. 

Perflquare 
Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

U,600 

20,210 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
85,000 
40,000 
42,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
101,060 

Indu 
0. 

.000100 
.000800 
.000600 
.001000 
.001200 
.001400 
.001500 
.001650 
.001700 
.001750 
.001800 
.001900 
.001960 
.002000 
.002800 
.002750 
.003500 
.004100 
.005250 

Inch. 
0. 

.000100 
.000200 
.000800 
.(NKMOO 
.000200 
.000200 
.000100 
.000160 
.000060 
.000050 
.000050 
.000100 
.000050 
.000050 
.000800 
.000450 
.000750 
.000600 
.001150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

• 

General  mrrvmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,050 

Elastic  limit  per  square  inch  of  original  section do...    53,000 

Elongation  per  incn  after  rupture inch..     .2000 

Elongation  perlnch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections "^.25*, 'M5 


7-INOH   B.   L.   8IEOE   HOWITZERS. 
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Marks,  1^ 


Tube. 
No.  6207. 


.IM4UA0,     B2. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadfl. 

EloncBtion 
perlnch. 

SnocesBive 

elODKation 

permch. 

Permanent 
set. 

Sncceasive 

permanent 

set. 

Bemarks. 

Total. 

Person&re 
inch. 

PoundM. 

200 

1,000 

2,000 

4,000 

6,000 

7.000 

8.0U0 

8,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

19,280 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,<KN> 
42,000 
48,000 
49,000 
60,000 
51,000 
62,000 
68,000 
64,000 
65,000 
96,400 

IndL 
0. 

.000100 
.000800 
.000600 
.001000 
.001150 
.001800 
.001400 
.001560 
.001600 
.001600 
.001760 
.001960 
.008100 
.008960 
.006160 

Inch. 

0. 

.000100 
.000200 
.000800 
.000900 
.000150 
.000150 
.000100 
.000150 
.000060 

0. 
.000150 
.000200 
.001150 
.000850 
.001200 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

Oenercd  mmmary. 

TensOe  strength  per  square  inch  of  original  section pounds..    96,400 

Elastic  limit  per  square  Inch  of  original  section do...    50,000 

Elongation  per  Inch  after  rupture inch..     .2150 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture 1''.07  from  neck 

Character  of  broken  surface BlDcy 

Elongation  of  inch  sections ".17,  ".TS*, 

H.  Doc.  300 7 
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7-INOH    B.   L.   SIBGE    HOWITZEBS. 


Jacket. 

No.  6208. 

Marks,  ir' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elonntioii 
permch. 

BuccesBiye 

eloiigation 

permch. 

Penn&neDt 
aet. 

Inch, 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

ToteL 

Persaaare 
Incn. 

Pounds. 

260 

1,260 

2,600 

5,000 

7,600 

10,000 

11,600 

12,600 

12,760 

18,000 

18,250 

18,600 

18,760 

14,000 

14.260 

14,600 

14,750 

15,000 

25,060 

Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
50,000 
51.000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50,000 
60.000 
100,120 

Inch. 
0. 

.000100 
.(XNRfiK 
.000667 
.001000 
.001388 
.001500 
.001667 
.001700 
.001738 
.001767 
.001800 
.001867 
.002000 
.002200 
.002900 
.003567 
.006000 

Inch. 
0. 

.000100 
.000288 
.000884 
.000883 
.000333 
.000167 
.000167 
.<X)0083 
.(NNN)33 
.000034 
.000033 
.000067 
.000133 
.000200 
.000700 
.000667 
.001438 

Inch. 
0. 

Initial  load, 

Elastic  limit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  100,12(> 

Elastic  limit  per  square  inch  of  original  section do...    55,000 

Elongation  per  inch  after  rupture inch..     .2188 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rupture do. . .       .124 

Reduction  in  area  after  rupture,  percentof  original  section 89.2 

Position  of  ruptiu% 1".4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.17,».28*,M9 


7-IirOH   B.   L.  SIEGE   H0WITZEB8. 
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Jacket. 

No.  6377. 

Marks,  i^'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SnooeiBiye 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
incn. 

Foumdt. 

260 

1,260 

2,500 

5^000 

7.600 

10,000 

11,600 

12,600 

12,760 

18,000 

18,260 

18,600 

18,760 

14,000 
14,260 
14,500 
14,760 
23,820 

PMMldt. 

1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
51,000 
62,000 
68,000 
54,000 

65, 000  / 

66,000 
57,000 
66,000 
80,000 
05,280 

Inch. 
0. 

.000188 
.000600 
.000688 
.OU09tf7 
.001800 
.001668 
.001667 
.001700 
.001788 
.001707 
.001888 
.001968 
.004000 
.006667 
.000800 
.006000 
.006667 

InciL 
0. 

.<NXn83 
.000167 
.000683 
.000684 
.000688 
.000288 
.000184 
.OUU068 
.000068 
.000064 
.000066 
.000100 
.002067 
.001667 
.001288 
.(N)IIOO 
.000667 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

Oenercd  aummary. 

Tensile  strength  per  square  inch  of  oiiflinal  section pounds..    95,280 

Elastic  limit  per  square  inch  of  original  section do...   54,000 

Elongation  per  inch  after  rupture inch..     .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001888 

Reduction  in  diameter  at  point  of  rupture do...       .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  traces  of  granulation 

Elongation  of  inch  sections *.10,  «'.82*,  *'.ll 

TABULATION  OF  TENSION  SPECIMENS  FROM  r-INCH  B,  L.  8IE0E 

HOWITZERS, 

STEMS  OF  SPECIMSNS  FROM  TURBS  2«  LONG,  ''USOO  DIAMETER. 


Nad 
test. 


Position  in 
gun. 


Elastic 

limit 

per 

square 
inch. 


Tensile 
strength 

per 

square 

inch. 


Elon- 
ion. 


OOQ- 


tiCQ 
Of 


Appcaranoe  erf  fiaotoie. 


6148 
(006 
0207 


Tube. 

do 

.....do 


Potind$. 
44,000 
68,000 
50,000 


Bmnda, 
80,900 

101,060 
96,400 


P>Br»ct. 
25.5 
20.0 
21.5 


48.8 
87.1 
40.8 


Silk7,ob]lqae 

Silky,  tzaoe  of  granulation. 
Silky 


Bveeohaid. 
Do. 
Do. 


STEMS  OF  SPECIMENS  FROM  JACKETS  8"  LONG,  ''.664  DIAMETER. 


0277 


Jacket.... 
.....do .... 


65,000 

54,000 


100,120 
95,280 


21.8 

17.7 


89.2 
41.9 


Silky 

Silky,  trace  of  granulation. . . 


Breech  end. 
Da 


*!!••*■ 


10-INCH  STEEL  B.  L  RIFLES. 


SPECIMEN  FROM  JACKET. 
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10-INCH   STEEL    B.   L.  RIFLES. 
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Marks,  IS^^ 

Diameter,  ".564:. 

Sectional  area,  .25  square  inch. 

Gange  length,  3". 


Jacket. 

No.  6209. 


Applied  loads. 

Elongation 
per  inch. 

Succettlve 

elongation 

perinch. 

Permanent 
act 

Inch. 
0. 
0. 

Sncceniye 

permanent 

set 

Bemarks. 

ToUl. 

Per  ■quare 
Inch. 

Pound*. 

250 

1,250 

2,500 

<>,000 

7,500 

8,750 

10,000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

PowndB. 
1,000 
6,000 
10,000 
20.000 
80.000 
85,  (MM) 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
89,900 

Inch. 
0. 

.000100 
.000888 
.000700 
.001067 
.001267 
.001400 
.001467 
.001500 
.001567 
.001600 
.001688 
.001667 
.006738 
.009100 
.009838 
.010600 
.0U488 

Inch. 
0. 

.000100 
.000288 
.000867 
.000867 
.000200 
.000188 
.000067 
.000088 
.000067 
.0(K)0«8 
.000088 
.000084 
.007066 
.UXHI67 
.000788 
.000767 
.000888 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
TensUe  strength. 

.000068 

.000068 

.000068 

0. 

■    12,250 

12,500 
12,750 
18,000 
22,490 

General  nimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,960 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..     .2438 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture ^.8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '■'.19,  ^.19,  ".85* 


12-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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la-IMOH   STEEL    B.   L.    RIFl-KS. 

Tube. 
No.  6205. 


Marks,  St& 

Diameter,  ".665, 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Oentral  twnmary. 

TgiuIIe(tiiKicth,p«riqn*Klncho[oTifInAi>ecii(ni poiindi..   Bt.SM 

EluUc  limit,  per  nnare  incb  ol  orlgliui  lectloii do...   VkOOO 

KloDgsUan  ptf  IncD-Bltet  rapture Inch..     .1W7 

BloncRtloD  per  Inch  onder  nntlD  at  elailie  limit do...  .OOIsn 

""*"""'"  '~i diameter >t point ofroptore do...       .in 

I  ana  atMr  inptate,  pel  cent  ol  oilsliul  noUoD 41.  B 

[iptDre ".86  from  neck 

broken  11111808 „ >tlkr,obUqua 

ilbMbMOtkn* "M*,''.16.".10 
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12-£BfOH  STEEL  B.  L.  BIFLES. 


Tube. 

No.  6211. 

Marks,  S^ro"" 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

SnocesBiye 

elongation 

perinch. 

Feimanent 
set. 

Saocefltdye 

pennanent 

set 

Remarks. 

Total. 

Persqoare 
inch. 

Founds. 

260 

1,260 

2,500 

6,000 

7,600 

8,760 

10,000 

10,260 

10,500 

10,760 

11,000 

11,260 

n,500 

11,750 

12,000 

12,260 

12,500 

20,190 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
80,760 

Inch, 
0. 

.000100 
.000688 

.(KX)667 
.001000 
.001200 
.001867 
.001400 
.001488 
.001500 
.Un567 
.001688 
.013688 
.014700 
.016700 
.016688 
.017767 

Inch, 
0. 

.000100 
.000288 
.000884 
.(NK«88 
.000200 
.000167 
.000088 
.000068 
.000067 
.000067 
.000066 
.012000 
.001067 
.001000 
.000988 
.001184 

Inch. 
0. 
0. 

.  Inch. 
0. 

Initial  load. 

EUutic  limit 
Tendle  strength. 

0. 
.000068 

.000088 

• 

Oeneral  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,760 

Elastic  limit  per  square  inch  of  original  section do...    45.000 

Elongation  per  inch  alter  rapture inch..     .2667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001688 

Beduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture, per  cent  of  original  section 47.2 

Position  of  rupture 1''.6  from  neck 

CSiaracter  of  oroken  surface silky 

Elongation  of  inch  sectioDs ''.22,«.89*,«'.16 


12-IHOH  STEEL  B.  L.  RIFLES. 
TOBB. 

No.  6258. 


Marka,  ^«5' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

G«iged  length,  8". 


Oeneral  gammary. 

Tmulle Htength p«' aqture iDOli ol otteUua section potmds..   80,080 

Elmi^tloD  per  Inch  under  i 


,_  iquue  Inch  of  oilslntl  *ectloD ^...do...   36,000 

Bcogi^ra  POT  inch  ■ftaroiitiu 


Bednction  In  dUmeter  »C  pcdnt  ol  mptnie 

B«dnetfoD  In  u«a  after  rapture,  per  cent  ol  original  Kctlon 

Pbaltlonol  mptnifl ".  T  from  neck 


I  broken  mrfBce allkjr 

■.M,"a7,".M» 


Marks,  g^'" 

Diameter,  ".864. 

Sectional  area.  .25  square  inch. 

Gauged  length,  3". 


12-inch  steel  b.  l.  biflbs. 

Tube. 

Mo.  6301. 


General  tummaiy. 

TetuUeMrengUi per aqnue Inch otorlstnalaectlon pomuli..   8S,«B0 

EUMlc  limit  per  uuu«  loch  of  orlgtaiu  aectkm do..-   £1,000 

XlongKtloD  per iQctiKfler  rupture inch..     .9i83 

EloDgatloD  per  Inch  under  itiBinMeUmc  limit do..-  .OOITOV 

Reduction  In  diameter  at  polDtitfnipnira do...       .IH 

Reductlan  In  area  alter  rupture,  per  cent  of  original  wftion 47.Z 

Poeltion  ot  rupture ".S  from  neck 

Cbancter  of  broken  mirflu^e ■llkr 

Elongation  ol  incb  MWtloni ".10, '.IS,  "^ 


12-UJCH   STEEL    B.   L.   RIFLES. 


Ill 


Tube. 

No.  6349. 

Marks,  ^§f  J 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  Bquare 
inch. 

Pounds. 

250 

1,260 

2,600 

6,000 

7,600 

8,760 

10.000 

12,600 

12,760 

18,000 

13,250 

18,600 

18,750 

14,000 

14,250 

14,500 

14,750 

15,000 

22,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
60,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
5R,000 
59,  (MX) 
60,000 
90,000 

Inch. 
0. 

.000188 
.000883 
.000667 
.001000 
.001167 
.001800 
.001667 
.001700 
.001733 
.001767 
.001833 
.001967 
.002200 
.002688 
.004838 
.005667 
.007883 

Inch. 
0. 

.000183 
.000200 
.000334 

.ooo;«« 

.000167 
.000133 
.000367 
.000033 
.000083 
.000084 
.000066 
.000134 
.000233 
.000188 
.001700 
.001884 
.002166 

iTieh. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

TenaOe  strength  per  square  Inch  of  original  section pounds . .    90, 000 

Elastic  limit  per  square  inch  of  original  section do...    64,000 

Elongation  per  incn  after  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001833 

Reduction  In  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1.  "^  from  neck 

Character  of  broken  surf^ silky 

Elongation  of  inch  sections ''.U,  ".2»»,  ".24* 


i2-in0h  steel  b.  l.  butlbs. 
Jacket. 
Mo.  6063. 


Marks,  'g^§ 

Diameter,  ".665. 

Sectioiial  area,  .26  square  inch. 

Gauged  length,  8". 


Oeneral  gt 

Teiulle  Mrength.  per  ■qiura  Inch  otoclsliulcectlDii poimili..   te.7<0 

KkuUc  limit,  per  Hnue  Inch  of  orlgliialaecUoa do...   tkWO 

ElDDgatJon  perlnoti  afterniptim Inch..     .tSSS 

EloogsUon  per  Inch  Duller  nnin  at  elaatlc  limit do.-  .OOinO 

Reduction  In  diameter  at  point  of  nipCore do...      .IIS 

ReducQon  In  area  ailer  niptore.  per  cent  o(  orlgliMl  •ecHon W.1 

PoBi don  of  rupture l".t  bom  neck 

CharacteT  of  broken  mrface....^....^..^ .....>...  iUJcr 


Marks,  Sfj"^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

(jauged  length,  8". 


i2-in0h  8teel  b.  l.  biflics. 

Jacket. 

No.  6105. 


Qenerai  mnnmary. 

ToiaOenntigtliperBqiuretncbolorWiuU  aectlon ponnda..    ST,2ia 

'""^ Ilmlr p«r aqnftre Incb ol orl^nal secUaD do...   62.000 


'  p«r  aqiure  incb  ol  orl 
per  tikcb  aitet  rnptare . 
per  iDcb  under  rtialn  t 


KbngMkiii  per iDcb  under  lualn  at  elutic  Umlt do...  .001783 

Badnctian  in  dUuneter  M  point  of  raplnre do...       .074 

BedncUoD  In  uMftRerrnpHm, per  cent  of  orlfflDal  notion 34.6 

BldtloD  of  rapture I'.l  from  neck 

GbMicteto(6rok«nnul>c« lUky 

~ Hen  ol  Inch  MCUona 'M.'M.'.X' 

H.Doo.800 8 


mnoh  steel  b.  l.  kifles. 
Jacket. 
Ko.  6288. 


Marks,  StTo 

Diameter,  ".564. 

Section&l  area,  .25  square  inch. 

Gauged  leugth,  3". 


Applied  loadi. 

^ch. 

perlnoH.         **'■             Ml. 

_'.  .  _           1 

Total 

isr*  ■" 

Pound*. 

i 

11     " 

huk. 

noosi 

C1800 
D01M7 
O1400 

101 46T 
101600 

01667 
lOlBOO 

108000 

S 

wnm 

Initial  load. 
Elartlc  limit. 

7,600    1       80,000 

0,000    ,       40,000 
0,600           42,000    1 
0.760    .       43,000 
1,000    '       44,000 

■i:S     !!:!!! 

12,260    '       49,000 
12,600           S0,000    .{ 
12,1(10           M.OOO    1 

as     S:S  1 

as    sffi 

'000167         "                       °' 

gw 

Gentrtil  manviary. 


TentUe  MrengUi  per  square  Inch  of  oiiKlna 
ElaMlc  llmtt  per  nusre  Inch  of  orlglnaT  se< 
EIraiBalioD  per  Inch  after  m mum 
Elongation  per  Inch  utid 


TABULATION  OF  TENSION  SPECIMENS  FROM  IS-INCH  STEEL   B.  L. 
RIFLES  {STEMS  .1"  LONG,  ".664  DIAMETER. 


r 

gun. 

Location 
ofqed- 

TeOBlle  I 
atrength'  Elun- 

IS 

AP^UJJ^eo' 

RemarkK. 

1 

ili; 

Middle . 
Ouldde. 

'.'.'.'.io'.'.'. 

64.000      90,000      21.0      47.2 
48.000  1    9B.780  1    18.3  ,    3S.4 
«.0a0  .    87.240      29.T      24.6 

illR™™:::::: 

■"*.""■ 

Breecfa  end. 
MUBle  end. 

:::::d;:::::::::::::: 

„..dO;....;. 

.^"r::: 

giS^V 

12INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  FEOM  TUBES  AISTD  JACKETS. 
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Marks,  g*«2« 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Tube. 
Na6090. 


Applied  loads. 

Eloiuation 
per  Inch. 

SnccendYe 

eloDflatloii 

permoh. 

Pennanent 
set. 

BticoeflBiTe 

permanent 

set 

Bemarks. 

Total. 

Feraqiiare 
inch. 

Poimd». 

260 

1,260 

2,600 

6,000 

7,600 

8,760 

10,000 

10,600 

10,760 

11,000 

U,260 

11,600 

11,760 

12,000 

12,260 

12,600 

12,780 

18,000 

28,660 

Poumdt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
82,000 
94,240 

Inch, 
0. 

.000100 
.000800 
.000688 
.000967 
.001188 
.001800 
.001400 
.001488 
.001467 
.001668 
.001667 
.001688 
.002000 
.008000 
.006888 
.006167 
.007000 

Inch, 
0. 

.000100 
.(NNUOO 
.000683 
.000684 
.000166 
.000167 
.000100 
.000088 
.000064 
.000066 
.(NNNNM 
.000066 
.000967 
.OOKMN) 
.002888 
.000884 
.OOOMffi 

Inch. 
0. 
0- 

Ineh. 
0. 

Tnltial  load. 

mastic  limit 
Tensile  strength. 

0. 

0. 

General  tummary. 


Tensile  strength  per  squaie inch  of  oiixbial  section pounds.. 

Elastic  limit  per  square  inch  of  oiiglnai  section do... 

Skmgation  per  inch  after  mptnre inch.. 

Xtongation  per  inch  andermrain  at  elastic  limit do... 

Bednctionm  diameter  at  point  of  rapture do... 

Reduction  in  area  afteriupture,  per  cent  of  original  section 

Foaltlonof  rupture '.8  from  neck 

Ghazaoter  of  DToken  surface granular,  radiating  from  a  point  in  the  dicumlerenoe 

mongatim  d  inch  aecttona .7. ^TT. 'Ml, '' J8,  ".23« 


94,240 

47,000 

.1567 

.001633 

.085 

27.6 


12-inch  b.  l.  bijsxed  mobtab8. 

Tube. 

No.  «07e. 


Marks,  glEfS- 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 

Gauged  length  3". 


limeral  rummary. 

„lh  per  iqiure  Inch  of  orlftnal  section pounds. .    90.  KQ 

BlaMIaDmltpeiwiiiare  inch  of  original  Kctloii do...    47,000 

EIoDgstlon  per  Inch  alter  rupture inch. .     .2100 

EtOngmUon  per  Inch  under  Hnln  at  elutlc  limit do...  .OOITSK 

Redaction  In  diameter  at  point  of  rupture do. . .       .14.1 

Bcdoctlon  In  area  after  mpture.  per  cent  of  original  aectlon 44,  H 

Foaf Hon  of  rupture VA  fmin  nerk 

Cliaractet of  Broten surface stlky 
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''1'^ 


FUBE. 


No.  6134. 

Marks,  ii^& 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loadH. 


Pound*. 

2&0 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,^00 

10,760 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

22.180 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
88,720 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000800 
.000683 
.000967 
.001100 
.001300 
.001338 
.001367 
.001400 
.001483 
.001467 
.001533 
.002000 
.004667 
.005500 
.007533 
.008067 


Successive 

elongation 

perinch. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000834 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000467 
.002667 
.000833 
.002033 
.000534 


Permanent 
set. 


0. 
0. 


Inch. 


0. 
0. 


Successiye 

permanent 

set. 


0. 


Inch. 


Remarks. 


Initial  load 


Elastic  limit. 


Tensile  Ktrength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    88, 720 

Elastic  limit  per  square  inch  of  original  section do. . .    46, 000 

Elongation  "per  inch  after  rupture inch. .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Reduction  In  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".5  from  neck 

Character  o  f  broken  surface sil  ky 

Elongation  of  inch  sections ^H'^^'MO 


12-inoh  b.  l.  bifled  m0btab8. 
Tube. 


No.  6147. 
Marks,  i'^J' 
Diameter    .568. 

Sectional  area.     .SS  square  inoh. 
Gauged  length,  S". 


Applied  ImOt. 

ToUl. 

"CT- 

AHBdl 

21.810 

Qerural  tammary. 


T«iuUe  Mrangth  per  aqiuie  Inch  otorlgfiu]  aecUoii 

Elude  limit  per  sqaus  loch  ot  orlgliul  bbcIIod ■^. 

Blongttkm  pet  Incb  After  ruptuie inct 

EloDgatioD  pet  Inch  iindra' >min  at  elutlc  limit do. 

R^iiGliiin  In  dluneter  at  point  ot  tuptiuv  do. 

ReducUoD  Id  ate*  aftei  rupture,  per  cent  of  otIgliiAl  section 

PotUllon  of  rapture '.8 

Character  of  broken  piriace Kianulu.  radiating  ftom  a  ■etrated  apet '-  ■■•--■ — 

Elongation  of  iDCb  KCtloiu 


.poDnde..    ST,!« 


clrcDrnfetence 


12-inoh  b.  l.  bu'leo  hobtabs. 

Tdbb. 

No.  6181. 


Marks,  ^S- 

Diameter, ''.§64. 

Sectional  area,  .25  square  inch. 

Gauged  lengUi,  3". 


Applied  loadi. 

■ssr 

pwSch. 

PetTOMieiil 

-Tr' 

— 

JotoL 

^toS^ 

"^ 

«TS 

•.'::i 

«■':! 

«"* 

."* 

iDlUal  load. 

•  General  summary. 

Tensile etmlgUl per  Kinue Incli of  oricliul  •ection ponndi..    90,S60 

BUstlc  Umlt  pel  eqiure  Inch  of  ortgliuQ  eectloii do...    4&,D0a 

KlonsmtloD  per  iDch  ofler  mpCute tnoli..      .20S1 

Elongation  per  Inch  nnder nraln  at  eluUc  limit do...  .OOIBST 

BeducUoa  111  diameter  at  point  oE  rapture do...        .IH 

Bedoetlan  Id  area  alter  rupture,  per  cent  ot  origlnel  section 47.2 

Poaitlonol  rapture ITromneck 

Chanoter  of  broken  Eurlace silkr 

ElongatlouoliDCbiecUona '.36*,  ".16,  ".11 
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Tube. 

No.  6182. 

Marks,  g¥.?^'' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongatioii 
per  inch. 

8ucce88iye 

elongation 

per  Inch. 

Permanent 
set. 

Succeflsive 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

22,510 

Pound8. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
90,040 

Inch. 
0. 

.000067 
.000167 
.000467 
.000800 
.001083 
.001200 
.001667 
.001733 
.001800 
.002367 
.004287 
.005833 
.007000 
.008333 

Inch. 
0. 

.000067 
.000100 
.000600 
.000338 
.000233 
.000167 
.000467 
.000066 
.000067 
.000567 
.001900 
.001566 
.001167 
.001338 

Inch. 
0. 
0. 

0, 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  mammary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    w,  040 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Elongation  per  inch  after  rupture Inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture do. . .       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface : fine  silky 

Elongation  of  inch  sections 'M4,".17,".85» 
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Tube. 

No.  6183. 

Marks,  g^g"^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8'\ 


Applied  loads. 


Total. 


Per  square 
inch. 


Poundt. 

2S0 

1,250 

2,600 

6,000 

7.600 

8,760 

10.000 

10,260 

10,600 

10,760 

11,000 

11.260 

11.600 

11.780 

12,000 

12,250 

12,600 

12,760 

18.000 

13,250 

13.600 

22,800 


J\)und». 
1,000 
5.000 
10,000 
20.000 
80,000 
85.000 
40,000 
41,000 
42.000 
48.000 
44,000 
46.000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
52,000 
68,000 
64,000 
91,440 


Elongation 
per  inch. 


0. 


Inch. 


.000067 
.000800 
.000688 

.001000 
.001188 
.001888 
.001867 
.001400 
.001488 
.001467 
.001600 
.001667 
.001600 
.001667 
.001700 
.001968 
.002167 
.002688 
.008888 
.004788 


Bucceadye 

elongation 

per  inch. 


0. 


Inch, 


.000067 
.000288 
.000833 

.000667 
.000188 
.000200 
.000084 
.000063 
.000088 
.000084 
.000033 
.000067 
.000068 
.000067 
.000068 
.000283 
.000284 
.000466 
.000700 
.001400 


Permanent 
set. 


Inch. 


0. 
0. 


SncoeaBive 

permanent 

set. 


Inch, 


0. 


.000068 
.000068 


.000068 


0. 


Remarks. 


Initial  load. 


Elafltic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    91,440 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  inch  after  rupture inch . .      .  2238 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .174 

Beductlon  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture I'^.e  from  neck 

Character  of  broken  Buri^uw fine  silky 

Elongation  of  inch  sectioDB M2,''.40*,M5 


12-ihcb  b.  l.  bdfxsd  mobtabs. 
Tdbe. 

No.  6191. 


Marks,  g^S- 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leugUi,  3". 


Applied  l-di 

Bit 

ocertTB 

Pe 

Tolkl. 

"SS" 

"i^^" 

•se- 

Pound,. 
WO 
1,3S0 

SiSi 

II 

5,  on 

10,000 

B 

i 
i 

0. 

Tneh. 

i 

> 
> 

a 

JBCA. 

^ 

_ 

Tendle  strength  pec  tqoue  Inch  of  origin*]  aecUoll 

Elutlc  limit  per  aqiure  inch  of  orWiul  aectloii 

EloiwiUoD  per  Inch  titer  rupture 

EUingstlon  per  iDch  under  nrain  at  eluHc  limit 

KeducUon  In  dlsmeler  at  point  ol  raptare 

Bcdnctlon  in  ue^  after  mpture.  per  cent  ol  original  section  . . . 

Ch*nal«r  of  MDken  nufaoe 

Eloni&tlcmof  IncheectlMia 


s,^ 


12-utoe  b.  h,  bifled  mobtabs. 

Tube. 

No.  6212. 
Marks,  gy.g-'^ 
Di&meter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  leugtb,  3". 


Oeneral  tummary. 

diof  OTlgbuJ  wcUon poandi..   SS.stn 

^    ^   ^  orlglna«BctioQ do...   «,000 

^    ^^ure Inch..     .^ 

^■^    ^^InUelMUo limit do...  .OOUOO 

V    ^^ol  rupture do...      .171 

per  cent  ol  original  sectloa G2. 1 

1"  bom  neck 

BllkT 
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Marks,  gT^fo*" 


Tube. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

Suoceaiive 

elongation 

perlnch. 

Inch. 
0. 

.000100 
.000200 
.000888 
.000384 
.000166 
.000200 
onau 

Permanent 
set 

Bncoessive 

permanent 

set 

Bemarki. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,260 

11,600 

11,750 

12,000 

12,250 

20,760 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
83,040 

Inch. 
0. 

.000100 
.000800 
.000638 
.000967 
.001188 
.001383 
.001367 

Inch. 
0. 
0. 

Inch. 
0. 

- 
Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

.001400    >      .000033 
.001433    ;      .000033 
.001500    1      .000067 
.001767    '      .000267 
.005400    1      .008688 
.008200    .      .002800 
.008938          .000788 
.009767          .000884 

■ 

General  eummary. 

Tensile  strength  per  square  Inch  of  ortelnal  section pounds..    83,040 

Elastic  limit  per  square  inch  of  originiu  section do. . .    44, 000 

Elongation  per  inch  after  rupture inch. .      .  2838 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .  174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62. 2 

Position  of  rupture "1.8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".84*,  ".2S 
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Tube. 

No.  6230. 

Marks,  W?!^' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

260 

1,260 

2,500 

6,000 

7,600 

8,760 

10,000 

11,000 

U,2&0 

11,600 

11,750 

12,000 

12,260 

12,500 

12,760 

18,000 

18,260 

22,850 


Per  square 
iDcn. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
91,400 


Elongation 
permch. 


0. 


Inch. 


.000100 
.000838 
.000667 
.001088 
.001200 
.001367 
.001583 
.001667 
.001688 
.001667 
.001733 
.004467 
.006383 
.006733 
.007100 
.007667 


SncoessiTe 

ebnuatlon 

permch. 


Inch. 


0. 


.000100 
.000283 
.000834 
.000866 
.000167 
.000167 
.000166 
.000034 
.000066 
.000084 
.000066 
.002734 
.000866 
.000400 
.001867 
.000667 


Permanent 

set. 


SueeesslTe 

permanent 

set. 


0. 
0. 


Inch. 


Inch. 


Remarks. 


0. 
0. 


Elastic  limit. 


Tensile  strength. 


General  mimmary. 

Tensile  strength  per  square  inch  of  orisrinal  section pounds. .    91, 400 

Elastic  limit  per  square  inch  of  original  section do. . .    48, 000 

Elongation  per  incn  after  rupture inch. .     .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001783 

Reduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections..... ^^.16, ''.86*,  ^.14 
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Tube. 

No.  9318. 

Marks,  ^T^f  ^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
I>ermch. 

SaoceasiTe 

elongation 

perinch. 

Inch, 
0. 

.000100 
.000200 
.000888 
.000884 
.000166 
.(KKKM) 
oooneu 

Permanent 
set 

SuooeoBiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds, 

260 

1,250 

2,600 

5,000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

U,600 

11,760 

12,000 

12,260 

20,760 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
88,040 

Inch, 
0. 

.000100 
.000800 
.000688 
.000967 
.001188 
.001888 
.001367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

.001400    1      .000088 
.001488           .000083 

.001500 
.001767 
.005400 
.008200 
.008933 
.009767 

.000067 
.000267 
.008688 
.002800 
.000788 
.000884 

• 

1 

General  swnvmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    83,040 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture inch..      .2838 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do. . .       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62. 2 

Position  of  rupture "1.8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".84*,  ".M 
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Tube. 

No.  6230. 

Marks,  ^B^if 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SucoeauTe 

Permanent 
set. 

Successive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 

250 

1,260 

2,600 

5,000 

7,600 

8,750 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18.000 

18,250 

22,850 

Pounds. 
1,000 
5,000 
10.000 
20,000 
90,000 
35,000 
40.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

Inch. 
0. 

.000100 
.000883 
.000667 
.001088 
.001200 
.001867 

Inch. 
0. 

.000100 
.000233 
.000634 

Inch. 
0. 
0. 

Inch. 
0. 

Elantic  limit. 
Tensile  strength. 

.000866 
.000167 

6. 

.000167 

0. 

.001688    >      -flOOlfifi 

.001667 
.001633 
.001667 
.001783 

.000034 
.000066 
.000084 
.000066 

.004467    1      .002784 
.OOKe»    1       .000866 

51,000     1       .odiiTSS     i       .000400 

52,000 
53,000 
01,400 

.007100          .001867 
.007667          .000667 



1                      1 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,400 

Elastic  limit  per  square  inch  of  original  section do. . .    48, 000 

Elongation  per  incn  after  rupture inch. .     .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001783 

Reduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1^.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16, '''.86*,  ^.14 


12-mCH   B.   L.   SLFLED   H0BTAB8. 

Tube. 
No.  6Sii&. 


Marks,  b^u' 

Diameter,  ".564. 

Sectional  area,  .25  square  iach. 

Gauged  lengtii,  3". 


Oenerai  »timmary. 

T«iudle  rtrengtb  per  aqnare  inch  of  orlginBl  section pomula. .   S7, 340 

Elutlc Umlt  per miure loch ol  original secUon do.. .    VkOOO 

Elongation  pet  Inch  aFter  rapture Inch..     ,  7XO 

XUmgstloa  per  Inch  under  nnln  at  elastic  limit da...  .OOISW 

ReduelJon  in  diameter  at  point  of  rupture do...      .IM 

Reduction  In  are*  after  rupture,  per  cent  of  original  KClion 47.2 

Position  ol  mptnie at  mjddje  ol  stem 

Character  of  broken  surface illkT 

BlougBtlou  of  Incb  NCtloni ".U,"Jt*,  "Jfi 
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Tube. 

No.  6254. 

Marks,  g^.g"'^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

Inch. 
0. 

.000067 
.000267 
.000600 
.000983 
.001067 
.001267 
.001600 
.001683 
.001667 
.001700 
.001788 
.001767 
.001800 
.001833 
.001867 
.001933 
.003267 
.006367 
.007838 
.008367 
.009667 

SuccesBiTe 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Founds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

12,600 

12.750 

13,000 

13,260 

13,600 

18,750 

14,000 

14,250 

14,600 

14,760 

15.000 

15,250 

16,500 

15,750 

16,000 

24,020 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
50,000 
61,000 
52,000 
53,000 
54,000 
56,000 
66.000 
67,000 
58.000 
59,000 
60,000 
61.000 
62,000 
68,000 
64,000 
06,080 

Inch. 
0. 
.000067 
.000200 
.(KN)R38 
.000333 
.000134 
.000200 
.000333 
.00(l(K<H 
.OOOOM 
.(XNNI38 
.0(NNI83 
.000034 
.000088 
.000063 
.000034 
.000066 
.001334 
.003100 
.000966 
.001034 
.001300 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

Oeneral  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    96, 060 

Elastic  limit  per  square  inch  of  original  section do . . .    59, 000 

Elongation  per  incn  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001983 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".36«,''.14,''.13 

H.  Doc.  300 9 
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Tube. 

No.  6259. 

Marks,  i\^ 5-^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gheiuged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Inch. 
0. 

.000100 
.0fN)300 
.OWNiSffi 
.001000 
.001267 
.001433 
.001533 
.001667 
.002000 
.008667 
.004667 
.006600 

Successive 

eloneation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
Inch. 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
81,640 

Pounds. 

260 

1,260 

2,500 

5,000 

7,500 

8,750 

10,000 

10, '250 

10,500 

10,750 

11.000 

11,250 

11,500 

20,410 

Inch. 
0. 
.000100 
.(NNKMK) 
.000333 
.000367 
.000267 
.000166 
.000100 
.000134 
.000333 
.001667 
.001000 
.001933 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

000067 
.000100 

.000067 
.000083 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    81, 640 

Elastic  limit  per  square  inch  of  original  section do. . .    40, 000 

Elongation  per  incn  after  rupture inch..      .2)00 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .001488 

Reduction  in  diameter  at  point  of  rupture do...       .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 1*.06  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.12,''.17,*.40» 


12-INCH   B.   L.  RIFLED   KOBTABS. 


131 


Tube. 

No,  6261. 

Marks,  g^& 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElonsatioD 
per  Inch. 

SoficeBBiTe 

elongation 

per  inch. 

I^ennanent 
set. 

Sacceaiiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

6.000 

7,500 

8.7a0 

10.000 

10.260 

10,500 

10,760 

11.000 

U,250 

11.500 

11,750 

12.000 

21.780 

Pounds. 
1.000 
6,000 
10,000 
20,000 
80.000 
86.000 
40,000 
41.000 
42.000 
43,000 
44,000 
46.000 
46.000 
47.000 
48,000 
87,120 

Inch. 
0. 

.000100 
.000800 

.000688 
.000967 
.001188 
.001488 
.001467 
.001638 
.001667 
.001767 
.002200 
.002983 
.004267 
.006667 

Inch. 
0. 

.000100 
.000200 
.000388 
.000384 
.000166 
.0UU300 
.000084 
.000066 
.000064 
.000200 
.000433 
.000733 
.001384 
.001400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  lowl. 

Elastic  limit. 
Tensile  strength. 

0. 
.000067 

***.  066687** 

Oerieral  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87.120 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Kkmgation  per  inch  after  rupture inch . .     .  2100 

Elongation  per  inch  under  nialn  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture ^.8  from  neck 

Character  of  hroken  surface silky 
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Tube. 

No.  6295. 
Marks,  giFg"^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Grauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

Saooessiye 

elon^tlon 

permch. 

Permanent 
set. 

SuccesBtye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,260 

U,500 

11,760 

12,000 

12,260 

12,600 

12,760 

18,000 

18,250 

18,600 

18,760 

14,000 

22,180 

Pmmds. 
1,000 
5.000 
10,<NX) 
20.000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
62.000 
68,090 
54,<XN) 
55,000 
66,000 
88,720 

Inch. 
0. 

.000138 
.000800 

.000683 
.001000 
.001167 
.001300 
.001888 
.001867 
.001400 
.001488 
.001467 
.001668 
.001667 
.001600 
.001688 
.001667 
.001788 
.002888 
.008000 
.006000 
.007888 
.008888 

IndL 
0. 

.000188 
.000167 
.000888 
.000867 
.000167 
.000188 
.000088 
.000064 
.000088 
.000088 
.000084 
.000066 
.(NKKXM 
.000088 
.000088 
.000084 
.000066 
.000600 
.000667 
.008000 
.001888 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initlalload. 

Elastic  limit 
Tensile  strength. 

8: 

• 

...      .  . 

General  summary. 

Tensile  strength  per  sqiiaie  inch  of  original  section poands..    88,720 

Elastic  limit  per  square  Inch  of  original  section do...    51.000 

Elongation  per  inch  after  rupture inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001788 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  percentof  original  section 47.2 

Position  of  rupture ^.85  from  neck 

Character  of  oioken  surface "Uk? 

Elongation  of  inchseotions ".11,  ".16,  "Jgfr 


12-IKOH   B.  L.  BIFLED  MOBTABS. 


183 


Tube. 

No.  6300. 

Marks,  i^^g*^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDffatioii 
permch. 

Soooessiye 

elongation 

perinch. 

Permanent 

set. 

SnoceaBive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

260 

1.260 

2,600 

5,000 

7,600 

8,760 

10,000 

10,260 

10,600 

10,750 

11,000 

11,260 

11,600 

11,760 

12,000 

20,410 

PimndM. 
1,000 
5,000 
10,000 
20,000 
30,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
81,640 

Inch. 
0. 
.000067 
.000267 
.000600 
.000988 
.001100 
.001800 
.001383 
.001867 
.001400 
.000068 
.008900 
.004667 
.005888 
.007388 

Inefu 
0. 

.000067 
.000200 
.000688 
.000688 
.000167 
.000200 
.000088 
.<NNXW4 
.(MMNH« 
.001638 
.000867 
.000767 
.00U06 
.001500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

Oeneral  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    81,640 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameterat  point  of  rupture do...       .154 

BLeduction  in  area  after  rupture,  peroentof  original  section 47.2 

Position  of  rapture I'M  from  neck 

Character  of  oroken  surface silky 

ElODgation  of  inch  sections «'.86«,''.17,".08 
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Tube. 

No.  6324. 

Marks,  i^^5« 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloiidatk>& 
per  inch. 

SnoeeiBiYe 

elongation 

permch. 

Peimanent 
set 

BneoeMlye 

pennanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

PimmdB. 

260 

1,260 

2,600 

5,000 

.  7,600 

8,760 

10,000 

10,260 

10,600 

10,760 

U,000 

11,260 

11,600 

11,750 

12,000 

12,260 

12,600 

12,760 

18.000 

13,260 

18,600 

22,390 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42.000 
48,000 
44,000 
46.000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
58,000 
54,000 
80,560 

Inch. 
0. 

.000188 
.()0(Kffi8 

.{mm 

.001088 
.001200 
.001867 
.001400 
.001467 
.001588 
.001600 
.001688 
.001667 
.001700 
.001788 
.001767 
.004033 
.007833 
.006600 
.009267 
.010888 

Inch. 
0. 
.000138 

.oootax) 

.000884 
.000866 

.000167 
.000167 
.000088 
.000067 
.000066 
.000067 
.000088 
.OOTKRM 
.(KXXKfH 
.000088 
.000034 
.002266 
.008800 
.000767 
.000067 
.001066 

0. 
0. 

Inch. 
0. 

Initial  load. 

Blastic  limit 
Tensile  strength. 

0. 
0. 

Oeneral  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,560 

Blastic  limit  per  square  inch  of  original  section do...    49)l000 

ElongatiOB  per  inch  after  rupture inch..     .2888 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001767 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".87  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections *.16/.S2*,'^.ZE 
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Tube. 

No.  6352. 

Marks,  i^2» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elonffatlofi 
per  Inch. 

Suocesaiye 

elongation 

per  Inch. 

Permanent 
set 

SuccesBiye 

permanent 

set. 

Remarks. 

'■  ToUl. 

Per  square 
inch. 

Poundt. 
260 

!    1,260 

'■    2,600 

5,000 

7,500 

8,750 

10,000 

12,000 

12,250 

.  12,600 
12,750 
18,000 
18,250 
18,500 
28,100 

Pcmndt. 
1,000 
5.000 
10,000 
20,000 
80,000 
85,000 
40,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
92,400 

Inch, 
0. 
.000100 
.000800 
.000688 
.000967 
.001167 
.001833 
.001638 
.001700 
.005633 
.006767 
.007400 
.006083 
.009267 

Inch. 
0. 

.000100 
.000200 
.000883 
.000384 
.000200 
.000166 
.000300 
.000067 
.003933 
.001134 
.000683 
.000633 
.001234 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
ElaiiUc  limit. 

• 

Tensile  strength. 

0. 
0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  orifflnal  section pounds..    92,400 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rupture inch..      .2200 

Elongation  per  inch  under  sbaln  at  elastic  limit dow..  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1''. 4 from  neck 

Character  of  broken  suxface silky 

EloDgatlonofinchsectlonfl ".18  ".38*  ".15 


12-urOH   B.   L.   RIFLED   MOBTARS. 

Tube. 
No.  6366. 


Marks,  ^"t^ J? 

Diameter,  ",564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Geneml  xammary. 

Tendle  streiigth  per  sqaare  [;ich  of  oilKiDBl  seoUon pounds. .    88,  ISO 

EUaClcUmliperaquarelDcb  ol  orl£lTuil  sectioD do...    iS.oOO 

ElongstloQ  per  Inch  after  ruptnre Inch..      .2400 

Elongation  per  Inch  under  Btraln  at  elatitic  limit do. . .  .  001883 

Reduction  In  diameter  at  point  of  rapture do...        ,164 

Keducllon  In  ares  otter  rupture,  per  cent  of  original  i*eclion tt.T 

PosIlIoQ  of  rapture t>t  middle  of  stem 

Character  of  broken  snrtece sillir 

ElongaUoDof  lucb  sections ".is,  ".«•,  ",15 


I2-nrOB  B.  L.  BnXBD  MOKTABS. 
Jacket. 
No.  6865.    . 


Marks,  ;?^5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


General  tummary. 

peisqnare  inch  ol  original  aeotkia poa:idi. .    Cl&,lMO 

j^  ■qua™  Ineh  of  ori^nil  BecOon do...    47,«» 

wr Inch  after  ruptuie Inch..     .]ftS7 

WliMih  under  ■Er&lD  at  elude  limit do...  .<»1«00 

1  diuneter  at  point  of  ntptuie do. . .       .OM 

1  area  after  rupture,  per  ceut  ot  orlglaal  wctlon tO.  B 

iptQTe I."*  from  neck 

If  broken  nufaoe granular  To  per  cent.Blllyr  80  per  cant 

.oltnchiectloni <U.<'i»,».U 


Marks,  iiT& 

Diameter,  ".  565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


.   U   RirLED   MOBTAB8. 

Jacket. 
No.  6078. 


General 


iiHrthper»qtiafelni!ho(orWn«l»ec[lon ponnds. 

[t  pel  uiuire  Inch  of  original  McUon do. . 

pet  incn  after  mplure Inch. 


h  nodei  Rraln  at  elMClc  lioilt . . 

„_  ___iBler  «  polDl  of  mptnre no...        .ibd 

u  Inareaalkr  rupture,  per  cent  of  orlslnal  sectton II.  t 

Position  of  ropture i*  2frooineek 


Character  ol  broken  muiiMW •UkrSOperceDt.sTanatar.mpf 


12-inoh  b.  l.  buxed  mobtasa 
Jackbt. 


Marks,  I'^J 

Diameter,  ".665. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Qeneral  nummary. 

Tensile  Btreivth  per  •qnare  Incb  of  otIkIiuI  aectloa poandi. .  M.2I0 

BluUc  limit  per  Hinue  Inch  ol  origliuil  MctlDD do...  48,000 

Xlongatlon  per  inch  alter  ruptuie Inch..  .1281 

KloiWBUon  per  Inch  under  Anin  at  elastlo  limit do...  .OOMSt 

BedncttonrndlametnUpolntol  niptuie.  '* 


B«dticUanlnu«BtJtetrupnu«,peroeutol  origtiulaectlon... 


Fodtkm  ol  rnptnre I'.llriHnneck 

Ckuuterof  broken  nirface -"■— 


140 


12-INOH  B.  L.  SIFLSB  MOBTABS. 


Jacket. 


No.  6109. 

Marks,  i'^^2« 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3". 


Applied  loadB. 

Elongation 
perinch. 

SucoesBlye 

elongation 

perinch. 

Permanent 
aet. 

Sncoeniye 

permanent 

■et 

Remarka 

Total. 

Per  square 
inch. 

PowuU. 

250 

1,250 

2,500 

6,000 

7,600 

8,760 

10,000 

10,500 

10,760 

11,000 

11,260 

11,500 

11,750 

12,000 

12.250 

12,600 

12,750- 

18,000 

23,810 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
45,(KX> 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
95,240 

Inch, 
0. 

.000188 
.000867 
.000788 
.001100 
.001267 
.001488 
.001688 
.001600 
.001688 
.001667 
.001738 
.001600 
.002000 
.003338 
.006000 
.005867 
.006400 

Indu 
0. 

.000138 
.000804 
.000866 
.000867 
.000167 
.000166 
.000100 
.000067 
.(NNN)88 
.000U84 
.000066 
.000067 
.000200 
.001838 
.001667 
.000867 
.001063 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

0. 

.000088 

.000083 

Ofm^rcU  gummary. 

TensQe  strength  per  square  inch  of  original  section pounds..    96,240 

Elastic  limit  persqiiare  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..     .1988 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...       .146 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface ^^^^ 

Elongation  of  inch  sections *'.18,*.16,«'.29» 


12-INCH    B.   L.   RIFLED   MORTARS. 

Jacket. 
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No.  6151. 

Marks,  STt& 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonsatloii 
per  mch. 

SaooeaiTe 

elongation 

per  Inch. 

Pennanent 
flet 

SnocetBlye 

permanent 

Bet. 

Remarks. 

Total. 

Perrauare 
inch. 

Powtdt. 

260 

1,260 

2,500 

5,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,260 

11,500 

11,760 

12,000 

12,260 

12,500 

12,760 

22,940 

Paund$. 
1,000 
5,  (NX) 
10,  (NM) 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
91,760 

Inch, 
0. 

.000100 
.000600 

.000600 
.(X)0968 
.001100 
.001888 
.001400 
.001400 
.001488 
.001467 
.001500 
.001667 
.002100 
.002867 
.008867 
.004067 

Inch. 

0. 

.000100 
.0002(X> 
.000800 
.000888 
.000167 
.000288 
.000067 

0. 
.000068 
.000064 
.000088 
.000167 
.000488 
.000267 
.001000 
.000700 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

91,760 
46,000 


General  suTnmary. 

XeDsUe  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Seduction  in  diameter  at  point  of  rupture do.. 

Seduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture I'^.S  from  neck 

Character  of  broken  surface granular;  radiating  from  a  silky  spot  at  the  circumference 

Elongation  of  inch  sections ".lA,  ",26^^  "jai 


.001600 
.125 
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12-INOH   B.   L.  RIFLED   KOBTAB8. 


Jacket. 


Marks,  ^^^i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6154. 


Applied  loads. 

Elongation 
permch. 

SacoesBlve 

elongation 

perlnch. 

set 

Inch. 
0. 
0. 

SaooeoRiye 

permanent 

set. 

R(«,marks. 

Total. 

Per  square 
inch. 

Pounds. 

260 

1,260 

2,600 

5,000 

7,600 

8,760 

10,000 

10,600 

10,750 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

12,750 

28,140 

Pounds. 
1,000 

6,000 
10,000 
20,000 
80,000 
36,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
92,660 

Inch. 
0. 

.000188 
.000883 
.000667 
.001088 
.001288 
.001400 
.001688 
.001688 
.001667 
.001600 
.001688 
.001867 
.002167 
.002867 
.004600 
.005100 

Inch, 

0. 

.000188 
.0002IM) 
.000684 
.<X)Cn66 
.000200 
.000167 
.000188 

0. 
.000084 
.000068 
.000088 
.000284 
.000600 
.000700 
.001688 
.000600 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

General  summary. 

Teniile  strength  per  square  inch  of  original  section pounds..    92,660 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch..     .2188 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001688 

Beduction  in  diameterat  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture "'.OO  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.82*,M7,*,1d 


12-mch  b.  l.  rifled  mobtabs. 

Jacket. 

No.  61t(8. 
Marks,  i^J* 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  Ic 


s,a» 

10.000 
80.000 


43,000 
«^000 


General  $t 

Tmiite  nrensth  per  HiiuTe  Inch  ol  oiisliul  aacUon poniidi..    (T.IOO 

Klutlo  limit  per  nnue  Inch  or  ortgiiuIwotkHi do...   45,000 

Etongatlon  per  Inch  after  rapture Ineb..     .3100 

KImJBUon  pel  inch  under  ■tnlD  »t  elutlci  limit .do...  .0D1H7 

BeducUoD  In  diameter  kt  point  of  rapture do...       .114 

Bedootlon  In  ueA  alter  rupture,  per  cent  ol  original  KCtlOO SB.4 

Poaltloa  of  rapture '.21  Inch  from  neck 

Chumcterot  broken  nirbce flDeglmmilar.iUkTqiotBttheclionmlerence 

-■  --"—  '. :......!r. 'M'.'M.'.Jt 


12-ihoh  b.  l.  biflbd  hobtabs. 

Jacket. 
No.  6193. 


Marks,  B?,S" 

Diameter,  ".564. 

Sectional  area,  .  25  square  invb. 

Gauged  length,  3". 


General  tianmary. 


TmailattMtigth per aqnare Inch olorlilnaliectlon pound*..  w,480 

Blutla  limit  per  Miun  Incli  of  orlgliul  section do...  81,000 

Elongation  pel  Inch  after  rnpRiTe lacb . .  .  TWIT 

Elongation  perlnchundeii&ain  at  eluUc  limit do... 


Elongation  pel  Inch  al 

Elongation  perlnch  ur. . . 

BedDcUon  In  diameter  at  point  ot  mptore... 

Bedoctlon  In  are*  after  raptore,  per  cent  ol  u>i«iu«oD>m>u n.* 

PodtioQof  rupture l".4fnnn  neck 

Cluiaeleror  broken BOTtace BUkT 

~         - -IB,  •Bl'.  ".IS 


12-IKCH   B.   Jj.  BIFLED  MOBTABS. 
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Marks,  'y'TV- 
Diameter,  ".664. 


Jacket. 
No.  6203. 


Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElongatloD 
per  mch. 

Succenlye 
elongation 
per  inch. 

Permanent 
set 

SucceesiTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds, 

260 

1,260 

2,600 

6,000 

7,600 

8,760 

10,000 

10,600 

10,760 

U,O0O 

U,260 

11,500 

U,760 

12,000 

12,280 

12,600 

12,760 

13,000 

21,140 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
36,000 
40,  (NX) 
42,000 
48,000 
44.000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
84,660 

Inch. 
0. 

.000100 
.000838 

.000667 
.001033 
.001200 
.001867 
.001400 
.001433 
.001467 
.001688 
.001600 
.001667 
.011400 
.012333 
.013600 
.014333 
.016433 

Inch. 
0. 

.000100 
.000288 
.000834 
.000866 
.000167 
.000167 
.000038 
.000088 
.000084 
.000066 
.000067 
.000067 
.009783 
.000988 
.001167 
.000838 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  mmmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    84,660 

Elasticlimlt  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..      .2467 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do...       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture V  from  neck 

Character  of  broken  surface silky 

dODgation  of  inch  sections - ".40*,  'M9,  ^.16 

H.  Doc.  300 10 


12-moh  b.  l.  riflbd  mobtabs. 

Jacket. 
Na  6304. 


Marka,  g?f  5* 
Diameter,  ".564. 
SectioDal  area,  .2 
Gauged  length,  3 


square  iocb. 


App1i«d  loads. 

ws- 

BuccenlYe 

wt. 

.u™-,. 

Kenwrki. 

Total. 

"^LX" 

nmttd,. 

•■ 
10 
20 
30 

se 
to 

« 

* 

48 

1 

000 

DOO 
000 

000 

i 

IncA. 
0. 

.oooixs 

.000M7 

s 

!(»143S 

■si 

: 001087 

.001700 

:0I»S8S 

.007.87 

000:04 

noosm 

D00SS3 

ooooe; 

iS 

/ncA. 

o: 

JikA. 

liilOallowl. 

Elastic  limit 
Tensile  Mreiwtb. 

2 

1 
i 

600 
OOO 

i 

0. 

.00008S 

.000033 

ent  ol  originftl  gecUini. . . 
..  EllkV,  tiiWipened  wll 


12-INOH   B.   L.  RIFLED   MORTABB. 


Jacket. 
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Marks,  g^xf  ?•' 

Diameter,  ".664:. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No*  6210. 


Applied  loAdB. 

Eloomilkm 
perliMli. 

SnoceaBiye 

elongKtlMi 

perinoli. 

PenttUGrant 
Bet 

Sacceaslve 

penna&eBt 

set 

Total. 

Per  square 
inoh. 

J^Minds. 

250 

1,260 

2,600 

5,000 

7,600 

8,750 

10,000 

10,600 

10,750 

11,000 

11,260 

U,600 

U,750 

12,000 

12,260 

21,180 

Povndt, 
1,000 
5,000 
10,000 
20.000 
80,000 
85,000 
40,000 
42,000 
28.000 
44.0U0 
45,000 
46.000 
47,000 
48.000 
49.000 
84,720 

l%Chm 

0. 
.000188 
.000688 

.000667 
.001000 
.0012(N) 
.001867 
.001488 
.001600 
.001667 
.006000 
.010167 
.011888 
.012000 
.012600 

Inch, 
0. 

.000188 
.000200 
.000884 
.000888 
.000200 
.000167 
.000066 
.000067 
.000067 
.004488 
.004167 
.001166 
.000667 
.000600 

Inch. 
0. 
0. 

IndL 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000088 

.000088 

.000067 

.000084 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    64,720 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture inch..      .2867 

Elongation  per  tech  under  strain  at  elastic  limit do...  .001567 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,.per  cent  of  original  secttoo 49.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.IS.  ".42*.  '.14 


12-inoh  b.  l.  rifled  h0btab8. 
Jacket. 
No.  6313. 


Marks,  g^S-^ 

Diameter,  ".564. 

Sectional  area,  .25  square  iocb. 

Gauged  leogth,  3". 


Qenfral  aanmary. 

TeuUeitnnctlip«raqnarelnohotorf{rliulTCCtliHi pmmdi..   M,MO 

Blutio limit  per  Bqtuie  Inch  of  orl^ual  aecllon do...   59,000  ' 

"" "-B  pet  Inci  after  nipture Inch..      .2W7 

in  per  inch  under  strKlti  otelutlc  ][mil do...  .OOUOO 

-  ■-  ." • ■  point  o(  rupture do...         '^ 

inerru-" ..•_j-i — i — i — 

ollnch 


RedncHon  In  &rea  afler  ruplar_,  , ^ _ _ 

PoaitiaD  of  rupture 1".  W  from  neck 


mirfaca -_--:.■-      ""^J 


12-IICOH    B.   L.   BIFLED   MOBTAR8. 
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Jagket. 

No.  6229. 

Marks,  ^^S^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

BuccesBlye 

elongation 

per  inch. 

Permanent 
set. 

BaocessiTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

260 

1,260 

2,600 

5,000 

7,600 

8,760 

10,000 

10,500 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 
12,600 
12,760 
18,000 
22,140 

Pounds. 

1,000 

5,000 

10,000 

20,000 

'80,000 

85,000 

40,000 

42,000 

48,(NM» 

44,000 

45,000 

46,0(N> 

47,000 

48,000  1 

49,000 
60,000 
51,000 
62,000 
88,500 

Jiieft. 
0. 

.000188 
.000800 

.000088 
.000967 
.001100 
.001800 
.001888 
.001807 
.001400 
.001488 
.001407 
.001600 
.001567 
.006000 
.007888 
.008700 
.009667 
.010888 

Inch. 
0. 

.000188 
.000107 
.000888 
.000684 
.000188 
.000200 
.000068 
.000OS4 
.000038 
.000038 
.000034 
.000038 
.000067 
.003488 
.002883 
.000867 
.000967 
.000666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

Oeneral  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    88, 560 

mastic  limit  per  square  inch  of  original  section do. . .    47, 000 

Elongation  per  inch  after  rupture inch..      .1968 

ffiongation  per  inch  under  strain  at  elastic  limi t do. . .  .  001500 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture, per  cent  of  original  section^ 47. 2 

Position  of  rupture l^from  neck 

Character  of  oioken  surfoce silky 

Elongation  of  inch  sections ''.SI*, '^.lO, ''.U 


i2-ih0h  b.  l.  kisibd  mobtabs. 
Jacket. 
No.  6356. 


Marks,  St.??"' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3." 


Applied  losdn. 

Total. 

■^InX" 

Otntrtli  tutiunary. 

_;h  persiiuiTe  Inch  of  orlstnal  aectlon pomdL.    n.Oi 

lo  limit p«i  sqiure  inch  of  oriKioal  aectiaii da...    it. 001 

^^ntlon  per  tnch  ftfter  rapture Inelk..     ,3M 

»on«»llon  per  inch  under  *r«fii«telBaUolinill *)...  .OSHOe 

Beduction  In  dUmetei  at  pot nt  of  rupture do...      .114 

Baduotion  In  area  aCIer  ruptim,  percent  of  origlaal  n«tlon 41.7 

Pnriiimi  ol  rapture I'.'iX  tmm  BMk 

ercrf  broken  mrface 1ta»Miltr 

ciiwH, '.a**,  ".»«,^*:n 


2-inoh  b.  l.  rifled  hobtabs. 
Jacket. 
No.  6266. 


Marks,  g^S"' 

Diameter,  ".564. 

SectioDal  area  .25  square  inch. 

Gauged  length,  3". 


Otnend 

,_  r qnue  Inob  ol  orlcinal  wotlffli potmdi..    01,410 

Butlc  lloilt  pfr  aqiian  Inch  <rf  orlgliial  aectkni <lo...    fiS-OOO 

BonsaUoD  per  Inch  nipnue Inch...     .HtT 

Honaath»  per  Inch  onder  Btnln  ftt  etutia  Unit do...  .onm 

BedUCtlon  In  diameter  M  point  of  rapture do...        .IM 

Bedoctlon  o(  area  after  rupture,  per  cent  of  cnlKlnal  lectlon W.T 

Podtbrn  of  rupture l*.4lronineak 

Chancier  of  broken  surface fine  silky 

moBgatkin  <a  toehiecttow ".11,"Xf,".\4 
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12-ikch  b.  l.  rifled  h0btab8. 

Jacket. 


No.  6260. 

Marks,  lf^.|f 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonffatioii 
per  inch. 

Sncceesive 

elongation 

per  inch. 

Pennanent 
set 

Succeesiye 

permanent 

aet. 

Remarks. 

ToUl. 

Persqiutre 
inch. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

18,000 

13,260 

13,500 

24,130 

1,000 
6.000 
10,000 
20,000 
30,000 
36,000 
40,000 
42,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,060 
64,000 
96,620 

Inch, 
0. 
.000100 
.000388 

.000667 
.001000 
.001188 
.001333 
.001400 
.001667 
.001600 
.001667 
.001700 
.003767 
.004700 
.005638 
.006067 
.007867 

Inch. 
0. 
.000100 
.000283 
.(NXI884 
.000838 
.000188 
.000200 
.000067 
.000167 
.000033 
.000067 
.000038 
.002067 
.000933 
.000938 
.000434 
.001300 

IncK 
0. 
0. 

Inch. 
0. 

InitUI  load. 
Elastic  limit. 

0. 

0. 

-•■••     ■■.  • 

«*•■««        ■ 

Tensile  stren^rth. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section ]x>unds. .    96, 520 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

filongation  per  inch  after  rupture inch. .      .  1008 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001704 

Reduction  in  diameter  at  point  of  rupture do. . .       .148 

Reduction  i  n  area  after  rupture,  per  cen  t  of  original  section 44. 6 

Position  of  rupture ".86  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M5,  ".12,  ».dl* 


12-INOH  B.  L.  SIFLED  .K0BTAB8. 
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Jacket. 

No.  6296. 

Marks,  g^g-' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gkiuged  length,  8". 


Applied  loads. 

Elongation 
per  inch. 

SoocealTe 

elongation 

perlnch. 

Pennanent 
set 

SnooeflBiye 
pennanent 

set. 

Bi»markii. 

Total. 

Persqnare 
Inch. 

I^avndB. 

250 

1,250 

2,500 

6,000 

7,500 

8,760 

10,000 

10,600 

12,600 

12,760 

18,000 

18,250 

18,600 

18,750 

14,000 

14,250 

14,500 

14,750 

16.000 

15,250 

22,600 

Poumdt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
50.000 
61.000 
52,000 
68,000 
54,000 
55,000 
56,000 
67,000 
66,000 
60,000 
60,000 
61,000 
90,400 

Jfl£ft. 

0. 

.000067 
.000800 
.000600 
.000988 
.001188 
.001267 
.001888 
.001600 
.001688 
.001667 
.001788 
.001767 
.001800 
.001888 
.002000 
.008500 
.006000 
.006888 
.009600 

Inch. 
0. 
.000067 

.000800 
.000888 

.000200 
.0(Nlt84 

.000267 
.000088 

.(KNXW4 
.000066 
.(KNXW4 
.(NXXKn 
.000088 
.000167 
.001500 
.002500 
.002888 
.001267 

Inch. 
0. 
0. 

Jiusk. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

•••.•^. ••.•• 

0. 

0. 

General  mmmary. 

Teniile  itrength  per  square  inch  of  original  section pounds..    90,400 

Elastic  limit  per  SQuare  inch  of  original  section do...    56,000 

Xlongation  per  inch  after  rupture inch..     .2088 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001888 

Reduction  m  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture ''.96  from  neck 

Chaiacter  of  broken  surface silky 

Elongation  of  inchaections '^.lO,  <^.15,  ^.86* 
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l^DIOH   B.   I*.   nUfJJSD  M0BTAB8. 


Jagxst. 


No.«3Qa. 


Marks,  glfj-' 

Diameter,  ".568. 

Sectional  area,  .258  square  inch. 

Gauged  length,  3", 


Applied  loads. 

Elonniioii 
per  Inch. 

SaceeaiiT» 

eloDgaUan 

perinch. 

FermMMDt 
aet 

Swm&Ktn 

permanent 

set. 

Inch. 
0. 

Remarks. 

ToUl. 

Peraqiutre 
inch. 

Pomid*. 

268 

1,265 

2,680 

6,060 

7,690 

8,866 

10,120 

10,626 

12,660 

12,908 

18,166 

18,409 

18,662 

18,916 

14.168 

14,421 

14,674 

14,927 

16,180 

16,488 

16,686 

28,920 

Pimndt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,  OU) 
42,000 
60,000 
61,000 
52,000 
68,000 
54,000 
66»aQ0 
66,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
94,660 

Inch. 
0. 

.000138 
.000888 
.000067 
.001000  ' 
.001200 
.001867 
.001400 
.001700 
.001788 
.001767 
.001888 
.001988 
.001967 
.002000 
.002063 
.002167 
.002488 
.006000 
.007367 
.008667 

JiMft. 

0. 

.000188 
.000200 
.000884 
.000888 
.000200 
.000167 
.000088 
.000800 
.000088 
.000084 
.000066 
.000100 
.000084 
.000088 
.000088 
.000134 
.000»)6 
.002567 
.002867 
.001800 

Inch. 
0. 
0. 

1 

Initial  hMul 
Elastic  Unit. 

0. 

0. 

OeneraL  mmfmary, 

Tourile  strength  per  square  inch  of  orlfina]  section pounds..    94,660 

BlMtlc  limit  per  square  inch  of  original  section do...    07,000 

Blongation  per  incn  after  rupture inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  Umlt do...  .002038 

JEtoduction  in  diameter  at  point  of  rupture do...       .148 

Seduction  in  area  after  rupture, per  cent  of  original  section , 45.8 

pQsitieB  of  rapture I''.4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M2,^84*,«'a6 


12-nfOH   B«  L.  RIFLED  MOBRTABS. 
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Jaokbt. 

N9.  6898. 

Marks,  g^S? 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Slonfatlon 
permch. 

Bnoccwlve 

iinagBtlnii 

perlnch. 

Funument 
set. 

SnoeeniTe 
f«iiian«iit 

Tdtal. 

PeraqDare 
inch. 

ibimdt. 

260 

1,260 

2,500 

5,000 

7,500 

8,760 

10,000 

10,600 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

12,760 

22,940 

Awndf. 
1,600 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 

Inek. 

.000188 
.000888 

.000667 
.001000 
.(NI1200 
.001867 
.001488 
.001467 
.001588 
.001667 
.001688 
.001967 
.004000 
.007000 
.007667 

Inch. 
0. 

.000188 
000200 
.000884 
.000888 
.000200 
.000167 
.000066 
.000064 

.000(»4 
.<NNHI66 
.000884 
.002068 
.UlNiOOO 
.000667 
.000666 

Inch. 

a 
a 

Inch. 
0. 

Initial  kad. 
BlastioUmU. 

0. 

.000068 

.000008 

61,000    1      .006288 

91,760 



• 

General  summary, 

TcBfile  straogth  per  aqiuure  inch  of  orlfftnal  section ponnAi..    91,700 

ghrtift limii per aqaare inch ol original aection do...    46j_0QQ 

Bkmgation  per  inch  after  ruptore , inoh..     .208 

BloBgation  per  inch  under  gbaln  at  elastic  Unoit do...  .O6%088 

RadDction  in  diameter  at  point  of  rapture do...       .IM 

Badnotion  in  area  after  rapture,  per  cent  of  original  section 47.2 

Bositiatt  ol  nipture at  middle  of  stem 

Character  of  broken  sorfaoe silky.    Opened  crack  In  soffaee  of  stem 

EloDgatioa  of  inch  aecOoDs ".20,  ".88».  *  12 
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12-INOH   B.  L.  BIVLED   MOBTABS. 


Jacket. 

No.  6882. 

Marks,  S^l^ 

Diameter,  ''.664. 

Sectional  area,  .26  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saoceasive 

elongation 

perlnch. 

Permanent 
set 

SncoenlTe 
pennanent 

set. 

Remarks. 

Totol. 

Perscmare 
inch. 

Pmmdt. 

250 

1,260 

2,600 

5,000 

7,600 

8,760 

10,000 

10,600 

12,000 

12,260 

12,600 

12,760 

18,000 

18,260 

18,600 

24,790 

Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42,000 
48,000 
49,000 
60,000 
51.000 
62,000 
68,000 
54,000 
99,160 

0. 

.000100 
.000600 
.000688 

.001000 
.OOU07 
.001888 
.001400 
.001667 
.001700 
.002700 
.004888 
.004967 
.005888 
.006667 

Inch. 
0. 

.000100 
.000200 
.<KNKtt8 
.000867 
.000167 
.000166 
.000067 
.000267 
.000088 
.001000 
.001688 
.000684 
.000666 
.001884 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oeneral  gummary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    99,160 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rupture inch..     .1800 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1^.6  from  neck 

Characterof  broken  surf  ace silky.    Trace  of  granulation 

Elongation  of  inch  sections «'.12,«'.81*  Ml 
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Jacket. 

No.  6404. 

Marks,  m  TcM 
Diameter,  ".564. 
Sectional  area,  .26  square  inch. 
J  Gauged  length,  3". 


Applied  loadfl. 

Elonsation 
per  mch. 

BncceflsiTe 

elongatiou 

perinch. 

PermAnent 
set 

Suoceflriye 

permanent 

set. 

Remarks. 

Total. 

PerMHAre 
inen. 

Pound*. 

250 

1,260 

2,600 

5,000 

7,500 

8,760 

10,000 

10,600 

10,760 

11,000 

11,260 

11,600 

U.750 

12,000 

12,260 

12,600 

12,750 

18,000 

28,710 

Pounds. 
1,000 
6,UU0 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,(NI0 
46,000 
46,000 
47,000 
48,  (MM) 
49,000 
50,000 

5i,eoo 

62,000 
94,840 

Inch, 
0. 

.000188 
.000000 

.000667 
.001000 
.001167 
.001888 
.001400 
.001488 
.001600 
.001567 
.001600 
.001688 
.002000 
.002667 
.006600 
.004267 
.006100 

Inch. 
0. 

.000188 
.000167 
.(NJU067 

.000167 
.(NX)166 
.0(XK)67 

mVMUSH 

.000067 

.000067 
.00UQ88 

.(NNMKtt 
.000967 
.000667 
.(NNHK» 
.000667 
. OUOooo 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

I  Omeral  tummary. 

Tensile  stiength  per  square  inch  of  original  section pounds..    94,840 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..     .2000 

Elongation  per  inch  under  smdn  at  elastic  limit do...  .001688 

Seduction  in  diameter  at  point  of  rupture do...       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 86.4 

Position  of  rupture 1".8  from  neck 

Ghancterof  broken  surface sUky,  45  per  cent,  granular,  66  per  cent 

SoDgstkm  of  inch  sections. ".18,  ".27*,  ."20 


I2-mOH    B.   L.   BIFLBD   KOBTABS. 


TABULATION  OF  TENSION  SPECIMENS  FROM  li-INCH  B.  L.  RIFLED 
MORTARS  (STEMS  r  LONG,  *.6W  DIAMETER^. 


....Oo 


Middle.  1 


8J,2M 


.    Middle  .    . 
do...  1 


.   OaOdde. 

do. 

.    Middle 


3uWde. 
'.   Middle" 


il.QOO 
»,DDD 

48,000 


QluitllKr,  ndUtlBr 
bom  »  point  In  the 

BUkT I?I 

Oranolar,  ndutliu 
(rom  a  ■errated 
not  Id  tbe  dnmin- 

Bflky.,..; 

Flneillkf 

»«^::::::::::::;::: 

do 

do 

do 

Flnedlkj 

.■!'i,:::::::;:-:::: 

do 

do 

do 

do 

do 

■Uky  3Q  pec  cent. 
BUky  80  Mr  cent, 
gnuililu  30  per  oeot 

.'S:;-..:;-:;;::::: 

Otmnnlu.  nuUatlng 
bom  a  nlkT  spot  at 
drrmafereiKe. 

BOky 

nne  gnwniu',  lUky 
■lotM  the  dnnuB- 

"^ 

do 

Flnedlkf 

:*€::::-■::■■■■■■-■ 

do 

BUkjt.  nwDed  cnck 

In  Biirhce  o(  Rem. 

Bilk;,  trace  ol  gno- 

BUkT   16   per  cent, 


Mi^deenit. 

Muiileend. 

Do. 


Breech  end. 

Do. 
Mnule  end. 


MozEle  end. 
Bieecbend. 
Mnnle  end. 
Bieecfa  end. 


k 


16-INCH  STEEL  B.  L  RIFLE. 


COMPRESSION  SPECIMENS  FROM  TUBE. 
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No.  1163. 


Sample  from  breech  end  of  tube. 

LengUi,  4". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
incn. 

Socceflsive 
compres- 
sion per 
incn. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
500 
2,600 
5,000 
7,500 
10,000 
12,500 
15,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
48,400 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
86,800 

Inch. 
0. 

.000100 
.000267 
.000488 
.000600 
.000767 
.000988 
.001800 
.001838 
.001867 
.001400 
.001438 
.001488 
.001600 
.001588 
.001567 
.001600 
.001667 
.001700 
.001788 
.008167 
.007683 
.009667 

Inch. 

0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000867 
.000088 
.000084 
.000088 
.000088 

0. 

.000067 
.000088 
.000034 
.000038 
.000067 
.0(N)083 
.000088 
.001434 
.004466 
.001984 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

.000063 

.000067 

.000088 
.000084 

.000100 

.000083 

1 

Failed  by  triple  flexure. 
H.  Doc.  300 ^11 
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16-INCH   STEEL    B.   L.   BIFLE. 


No.  1164. 


Sample  from  muzzle  end  of  tube. 

Length,  4". 

Diameter,  ".798. 

Sectional  area,  .60  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
incn. 

Succemlye 
compres- 
sion per 
incn. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounda. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
28,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
80,000 
47,700 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
58,000 
54,000 
55,000 
66,000 
57.000 
58,000 
59,000 
60,000 
95,400 

Inch. 
0. 

.000067 
.000288 
.000867 
.000500 
.000667 
.000983 
.001167 
.001200 
.001283 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001600 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.002800 
.008900 

Inch. 
0. 

.000067 
.000166 
.000134 
.000133 
.000167 
.000266 
.000234 
.000033 
.000033 
.000034 
.000033 
.000033 
.000084 
.000083 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000033 
.000033 
.000084 
.001033 
.006100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 
0. 

0. 

Tensile  strength. 

Failed  by  triple  flexure. 


RIFLE-BARREL  STEEL,  .30-CALIBER. 
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No.  6016. 
Marks,  AIM. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Succeasiye 

elonRatlon 

per  inch. 

Permanent 
set. 

SuccessiYe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

13,400 
18,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
23,620 

Pcmnd$. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72.000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

118,100 

Inch. 
0. 
.000100 
-.000800 
.000667 
.001000 
.001888 
.001667 
.002000 
.002867 
.002400 
.008067 

.008288 

.008000 

.006667 

.000600 

.010767 

.012000 

.013667 

.016000 

.016667 

.02(XNN) 

.023167 

.027483 

.062UR3 

.067000 

.0483 

.0583 

.0667 

.0900 

Inch. 
0. 

.000100 
.000200 
.000867 
.000883 
.000688 
.000884 
.000833 
.000867 
.000088 
.000667 

.000166 

.000867 

.008067 

.002888 

.001267 

.001288 

.001667 

.001488 

.001667 

.006883 

.008167 

.004266 

.004600 

.004967 

.0068 

.0100 

.0134 

.0288 

Inch. 
0. 
0. 

Inch. 
0. 

Tnltial  load. 

Elastio  limit. 
Load  fell. 

Tensile  strength. 

0. 

Oeneral  mmmary. 


Tensfle  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  sqiiare  inch  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".5  from  n eck 

Character  of  broken  surlboe silky,  interspersed  with  fine  granulation,  cup  shaped 

EloDgatton  of  inch  sections ".11,  <29*,  ^12 


118,100 

71,000 

.1788 

.002400 

105 
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RIFLE-BABREL   STEEL,   .30-GALIBEB. 


No.  6017, 

Marks,  AIM. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Grauged  length,  8". 


Applied  loodB. 

Elongation 
per  uieh. 

Buooeniye 

elongation 

per  inch. 

Permanent 
set. 

Sncoessiye 

permanent 

set 

Bemarks. 

Total. 

Persqiiare 
incn. 

Foundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

18,600 
18,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
28,480 

Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 

68,000 

69,000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

117,400 

JticA. 
0. 
.000100 
.000600 
.000638 
.001000 
.001838 
.001700 
.002068 
.002400 
.002467 
.002533 
.002600 
.002683 
.002688 

.004000 

.004888 

.007167 

.011788 

.012588 

.018667 

.015067 

.016767 

.020688 

.028488 

.027700 

.062000 

.066667 

.0488 

.0588 

.0688 

.0900 

Inch. 

0. 

.000100 
.000200 
.(NNKtt» 
.(NK)667 
.000838 
.000667 
.000688 
.000667 
.000067 
.000066 
.000067 
.000088 

0. 

.001867 

.(KXMffi 

.002384 

.004566 

.000600 

.001184 

.001400 

.001700 

.008866 

.002800 

.004267 

.004800 

.004667 

.006688 

.0100 

.0100 

.0267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load.    . 

Elastic  limit. 
LoadfoU. 

Tensile  strength. 

0. 

Cfeneral  summary. 

Tensile  strength  per  square  inch  of  ori^al  section poonds..  117,400 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  inch  after  rupture inch . .     .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002633 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  afterruptnre,  per  cent  of  original  section 40.3 

Position  of  rupture at  middle  of  stem 

Cliaracterof  broken  surface silky,  interspersed  with  fine  granulation,  cup  shaped 

BloDgationof  inchaectioiis ".12,  ".81*,  'U4 
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No.  6018. 

Marks,  A  I  M . 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


■    Applied  loads. 

Klongation 
per  inch. 

Succeflsive 

elongation 

per  inch. 

Permanent 
set. 

Soccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

PmtTuU. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14.000 

14,200 

14.400 

13,200 
13,400 
13,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20.800 
21.600 
22.400 
23,140 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 

66,000 

67,000 

68,000 

69,000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96.000 

100,000 

104,000 

108,000 

112,000 

115,700 

iTlCh. 

0. 

.000100 
.000300 
.000667 
.001000 
.001367 
.001700 
.002067 
.002400 
.002433 
.002467 

.003367 

.004000 

.007000 

.009733 

.010300 

.012300 

.013667 

.015100 

.016667 

.018333 

.021433 

.024967 

.029367 

.034000 

.039333 

.0467 

.0567 

.0700 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000367 
.000333 
.000367 
.000333 
.000033 
.000034 

.000900 

.000633 

.003000 

.002733 

.000567 

.002000 

.001367 

.0014a3 

.001567 

.001666 

.003100 

.003534 

.004400 

.004683 

.005333 

.007367 

.0100 

.0133 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    115,700 

Elastic  limit  per  square  inch  of  original  section do. . .     72, 000 

Elongation  per  incii  after  rupture inch. .       .  183S 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .    .  002467 

Reduction  m  diameter  at  point  of  rupture do. . .         .115 

Reduction  in  area  after  rupture, per  centof  original  section 40.8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  Inchsectlons ».12,  *  32*,  w.ll 
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No.  6019. 

Marks,  A  I  E. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Totol. 


Pounds. 

aoo 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

15,000 

16,200 

15,400 

15,600 

14,000 
14,200 
14,400 
14,600 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
28,760 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
75,000 
76,000 
77,000 
78,000 

70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 

lan.ooo 

112,000 
116.000 
118,800 


Elongation 
per  Inch. 


0. 


Inch. 


.000100 
.000833 
.000667 
.001000 
.001333 
.001667 
.002083 
.002433 
.002683 
.002667 
.002700 
.003600 

.003900 

.004333 

.007000 

.010667 

.012433 

.013167 

.014333 

.016000* 

.017600 

.019367 

.023000 

.026567 

.031100 

.086667 

.0438 

.0583 

.0600 

.0767 


Snccessive 

elongation 

perlrch. 


0. 


Inch. 


.000100 
.000233 
.000884 
.000333 

.000333 
.000334 
.000866 
.000400 
.000200 
.000084 
.000083 
.000900 

.000800 

.000483 

.002667 

.003667 

.001766 

.000734 

.001166 

.001667 

.001600 

.001767 

.003633 

.003567 

.004533 

.005567 

.006683 

.0100 

.0067 

.0167 


Permanent 
set. 


0. 
0. 


Inch. 


0. 


Succeasiye 

permanent 

set. 


Remarksi 


0. 


Inch. 


Initial  load. 


Elastic  limit 
Load  fell. 


Tensile  strength. 


Oeneral  mimmary. 

Tensile  strength  per  square  inch  of  original  section  pounds . .  1 18, 80U 

EliiHtlc  limit  per  square  inch  of  original  section do...    77,000 

Elongation  per  incn  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002700 

Reduction  in  diameter  at  point  of  rupture do.  .       .  115 

Reduction  In  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  cup  shaped 

Elongation  of  inch  sections ".25*,  ".18, 'MO 
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No.  6020. 

Marks,  A I  E. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SaccesBiye 

elonfatlon 

per  Inch. 

Permanent 
set 

SncoesBiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

14.200 

14,400 

13,600 
13,800 
14.000 
14,200 
14,400 
14,800 
15,200 
15.600 
16.000 
16.800 
17,600 
18,400 
19,200 
20.000 
20,800 
21,600 
22,400 
23.200 
23,580 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 

68,000 

69,000 

70,000 

71,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

117,900 

Inch. 
0. 

.000100 
.000800 
.000638 
.000967 
.001338 
.001667 
.002088 
.002400 
.002433 
.002467 

.003633 

.005167 

.009600 

.010088 

.010667 

.012083 

.013488 

.015000 

.016500 

.019667 

.023267 

.026667 

.031667 

.085888 

.0433 

.0500 

.0567 

.0683 

Inch. 
0. 

.000100 
.000200 
.000383 
.000834 
.000366 
.000334 
.000366 
.000867 
.000083 
.000084 

.001166 

.001584 

.004488 

.000433 

.000634 

.001366 

.001400 

.001567 

.001500 

.003167 

.003600 

.008400 

.005000 

.004166 

.007467 

.0067 

.0067 

.0266 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

. 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds. 

Elastic  limi t  per  square  inch  of  origi nal  section do . . 

Elongation  per  incn  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation,  cup  shaped 

Elongation  olinch secUons M2,^28», 'MS 


117,900 

72,000 

.1767 

.002467 

.106 
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No.  6021. 

Marks,  A.  I.  E. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per Inch. 

Suoceflfdve 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

iDCh. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

13,000 
13,200 
13,400 
13,600 
13,800 
14.000 
14,400 
14.800 
15,200 
15,600 
16,000 
16.800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,610 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 

72,000  { 

.65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

113,060 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001667 
.002033 
.002400 
.002467 
.002567 
.003333 

.003467 
.003738 
.006667 
.OlMOO 
.011033 
.011638 

.015000 

.016333 

.017838 

.019667 

.023333 

.027700 

.081767 

.037167 

.04:3667 

.0533 

.0667 

.0900 

Inch. 
0. 

.000100 
.000238 
.000834 
.000388 
.000333 
.000334 
.000366 
.000367 
.000067 
.000100 
.000766 

.000184 

.000266 

.002934 

.003733 

.000633 

.000600 

.001434 

.001983 

.001333 

.001500 

.001834 

.003666 

.004367 

.004067 

.005400 

.006500 

.009633 

.0134 

.0233 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  113,050 

Elastic  limit  pvr  square  inch  of  original  section do. . .    71, 000 

Elongation  per  in<*li  after  rupture inch. .      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .002467 

Reduction  in  diameter  at  point  of  rupture do. . .        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine,  silky,  cup  shaped 

Elongation  of  inch  sectiona ».14,  ».34*,  ».12 
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No.  6068. 

Marks,  A. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Crauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sucoeaaiye 

elongation 

perinch. 

Permanent 
set 

Succeesive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,200 

18,400 

13,600 

13,800 

14,000 

14,200 

14,400 

14,800 

15,200 

15,600 

16,000 

16,800 

17.600 

18,400 

19,200 

20.000 

20,780 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
66,000 
67,000 
68,000 
69.000 
70,000 
71,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
103,900 

Inch. 
0. 

.000100 
.000300 

.000667 

.001063 

.001367 

.001783 

.002167 

.002400 

.002467 

.010833 

.014667 

.019600 

.021283 

.022167 

.(r23K»8 

.026000 

.028433 

.081000 

.066667 

.042883 

.0633 

.0667 

.0667 

.1600 

Inch. 
0. 

.000100 
.000200 
.000667 
,000666 
.000834 
.000866 
.000434 
.000238 
.000067 
.007866 
.004334 
.004838 
.001733 
.000934 
.001666 
.002167 
.002433 
.002567 
.005667 
.006166 
.010467 
.0134 
.0200 
.0738 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  106,900 

Ela^c  limit  per  square  inch  of  original  section do. . .    67, 000 

Elongation  per  inch  after  rupture inch. .     .  2283 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002467 

Reduction  in  diameter  at  point  ol  rupture do . . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Poflition  of  rupture l".26from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  secUons ".25*,''.29*,'M8 


172 


RIFLE-BABBEL  STEEL,  .30-GALIBEB. 


No.  6069. 

Marks,  A. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBiye 

elongation 

perlnch. 

Permanent 
set. 

SucoeaslYe 

permanent 

set. 

Rftmarks. 

Total. 

Per  square 
Incli. 

Pound*. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

18.000 

18,200 

18,400 

18,600 

18,800 

14,000 

18,600 
18,800 
14,000 
14,200 
14,400 
14,800 
15,200 
16,600 
16,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 

68.000 
69,000 
70,000 
71,000 
72,000 
74,000 
76,000 
78,000 
80.000 

Inch. 
0. 

.000100 
.000800 
.000667 
.001000 
.001888 
.001667 
.002088 
.002267 
.002300 
.002338 
.002338 
,002867 
.002467 

.008400 
.004000 
.005883 
.006167 
.(N»t33H 
.010338 
.014167 
.017833 
.019338 
.023167 
.027338 
.0333 

Inch. 

0. 

.000100 
.000200 
.000367 
.000833 
.000883 
.000334 
.000866 
.000234 
.000088 
.000088 

0. 
.000084 
.000100 

.000938 
.000600 
.001333 
.(NN)8;i4 
.002166 
.002000 
.008834 
.003166 
.002000 
.008834 
.004166 
.005967 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Rlastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

16,800    !        84,000 
17,600            88.000 

18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,810 

92,000 
96,000 
100,000 
101,000 
108,000 
112,000 
114,060 

.0367              .003400 

.0433 
.0633 
.0633 
.0833 
.1100 

.0066 
.0100 
.0100 
.0200 
.0267 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  114,050 

Elastic  limit  per  square  inch  of  original  section do. . .    69,000 

Elongation  per  incn  after  rupture inch . .      .  1767 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002867 

Reduction  in  diameter  at  point  of  rupture do. . .       .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section .• 48. 3 

Position  of  rupture ''.Ofrom  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  Inch  sections «'.80*/M8,''.10 
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No.  6070. 

Marks,  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Crauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

12,000 

18,000 

13,200 

18.400 

18,  €00 

13.800 

14.000 

18,000 
18,200 
13.400 
13,600 
18,800 
14.000 
14.200 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,890 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65.000 
66,000 
67,000 
68,000 
69,000 
70,000 

65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
74.000 
76.000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
106,960 


Elongatioii 
per  Inch. 


Inch. 
0. 

.000100 
.000888 

.000667 
.001000 
.001867 
.001700 
.002083 
.002267 
.002800 
.002388 
.002867 
.002400 
.002488 

.003800 

.006388 

.016600 

.017267 

.017500 

.017938 

.018400 

.019833 

.021000 

.023000 

.025000 

.027167 

.081667 

.087388 

.0467 

.0533 

.0667 

.0867 

.1438 


Snccessive 

elongation 

per  inch. 


Inch. 


0. 


.000100 
.000283 
.000884 
.000638 
.000867 
.000838 
.000333 
.000284 
.000088 
.000068 
.000084 
.000088 
.000033 

.000667 

.003088 

.000167 

.000767 

.000288 

.000483 

.000467 

.000988 

.001667 

.002000 

.002000 

.002167 

.004500 

.005666 

.009367 

.0066 

.0134 

.0200 

.0566 


Permanent 

set. 


Inch. 


0. 
0. 


0. 


Sneoetsive 

permanent 

set. 


Inch. 


0. 


Remarks. 


IniUal  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  106,960 

Elastic  limit  per  square  inch  of  original  section do...    70,000 

Elongation  per  incn  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002433 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.3 

Position  of  rupture 1''.6  from  neck 

Character  of  broken  surface fine,  sil  ky 

Elongation  of  inch  sections ".12,  ".84*,  ".14 
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BIFLE-BABBEL   STEEL,  .30-CALIBSB. 

Made  from  Bab. 


No.  6096. 

Marks,  78. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

EIoDftation 
per  inch. 

Succeasiye 
elongaUon 
per  Inch. 

Permanent 
set 

SuccesBiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incV 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
18.000 
13.200 
18.400 
18,600 
18,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
16,200 
15,400 
15,600 
16.800 
16,000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,610 

Founds. 

1,000 

6,000 

10.000 

20,000 

80,000 

40,000 

60,000 

60,000 

66,000 

66,000 

67,000 

68.000 

69.000 

70,000 

71,000 

72.000 

73,000 

74,000 

75.000 

76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84.000 

88,000 

92,000 

96,000 

100,000 

104.000 

106,000 

112,000 

116,000 

120,000 

128,060 

Inch. 
0. 

.000100 
.000383 
.000667 
.001088 
.001867 
.001738 
.002067 
.002267 
.002300 
.002338 
.002367 
.002400 
.002433 
.002467 
.002500 
.002567 
.002600 
.002633 
.011233 
.011400 
.011900 
.012333 
.013033 
.014300 
.015833 
.019067 
.U2283:H 
.026600 
.030267 
.034667 
.040833 
.0500 
.0600 
.0767 

Inch. 
0. 

.000100 
.000283 
.000884 
.000866 
.000384 
.000366 
.000834 
.000200 
.000088 
.000033 
.000034 
.000083 
.000088 
.000034 
.000088 
.000067 
.000088 
.000088 
.008600 
.000167 
.000500 
.000488 
.000700 
.001267 
.001533 
.008234 
.003766 
.003767 
.003667 
.004400 
.005666 
.009667 
.0100 
.0167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  128,060 

Elastic  limit  per  square  inch  of  original  section do. . .    75, 000 

Elongation  per  i nch  after  rupture inch . .      .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002633 

Reduction  in  diameter  at  point  of  rupture do...       .086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  granular,  radiating  ftom  the  center 

Elongation  of  inch  sectioDS 'MO, 'MS.  "22* 
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From  Butt  of  Barrels,  Heated  in  New  Furnace  and  Rolled. 

No.  6097. 

Marks,  78. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

EloDfatioii 
I)er  inch. 

SucceHdve 

elongation 

per  inch. 

Permanent 
set 

Sncceflsive 

permanent 

set 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,200 
12,400 
12,600 
12.800 
18,000 
13,200 
13,400 
18,600 
18,800 
14,000 
14,400 
14,800 
15,200 
16,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

IM.OOO 

106,000 

112,000 

116,000 

Inch. 
0. 

.000188 
.000838 
.000667 
.001000 
.001367 
.001783 
.002100 
.002167 
.002288 
.002267 
.002333 
.006500 
.009000 
.009700 
.010067 
.010667 
.011388 
.012700 
.014000 
.016667 
.017000 
.018700 
.022000 
.025400 
.028967 
.0tt3700 
.089000 
.0467 
.0667 
.0667 
.1167 

Inch. 
0. 

.000188 
.000200 
.000834 
.000833 
.000367 
.000366 
.000367 
.000067 
.000066 
.000084 
.000066 
.006167 
.000500 
.000700 
.000367 
.000600 
.000666 
.001367 
.001300 
.001667 
.001333 
.001700 
.003300 
.008400 
.003667 
.001733 
.006300 
.0077 
.0100 
.0100 
.0600 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  mmmary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

EUuBtic  limit  per  sQuare  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation,  radiating  from  the  center 

Elongation  of  inch  sections ".23*,  ".11,  ".08 


116,000 

64,000 

.1400 

.002383 

.075 

27.4 
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No.  6098. 

Marks,  78  • 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ghauged  length,  3". 


Applied  loads. 

EloDfation 
perlnch. 

SnccesBiye 

elongation 

perlnch. 

permanent 
set 

BuooeflBlYe 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
18,200 
13,400 
13,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,820 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 

Inch. 
0. 

.000183 
.OOUWN) 
.000667 
.001000 
.001333 
.001700 
.002033 
.002100 
.002167 
.002233 
.002267 
.002333 
.002333 
.009667 
.010600 
.011200 
.011667 
.012838 
.014167 
.016500 
.017467 

.018h!K> 

.022783 
.026667 
.080667 
.066667 
.041S« 

Inch. 

0. 

.000188 
.000167 
.000367 
.000833 
.000888 
.000867 
.000838 
.000067 
.000067 
.000066 
.000084 
.000066 

0. 
.007884 
.000988 
.000600 
.000467 
.001166 
.001384 
.002:«3 
.000967 
.001366 
.003900 
.003934 
.004000 
.006000 
.OOfifififi 

Inch. 
0. 
0. 

IndL 
0. 

Initial  load. 
Elastlclimit 

Tensile  strength.- 

• 

0. 

104.000     ,       .0500        1       .QOMM? 

108,000    1      -0f»S 

.0138 
.0200 

112,000 
114,100 

.0833 

1 

Oeneral  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..  114,100 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  incn  after  rupture inch. .     .1383 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  .002383 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture -. *'.  8  from  neck 

Character  of  broken  surface silky,  intenE^raed  with  fine  granulation 

Elongation  of  inch  sections ; «'.21*  ".12,  ".07 
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No.  6099. 

Marks,  Bt^R. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBiye 

elongation 

per  inch. 

Permanent 
set 

SucoeaslYe 

permanent 

set. 

1 

Remarks. 

Total. 

Periniiare 
inciL 

PouTtds. 

20O 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

20,200 

20,400 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

101,000 

102.000 

Inch. 
0. 

.000100 
.000000 

.000600 

.000963 

.001300 

.001683 

.001967 

.002800 

.002683 

.(NMNN) 

.OUffiffiS 

.008367 

.025100 

.026067 

.026938 

.029833 

.081838 

.084500 

.037388 

.0467 

.0600 

.0638 

Inch. 
0. 

.000100 
.000200 
.000600 
.000833 
.000667 
.000633 
.000684 
.000688 
.000883 
.000667 
.000838 
.000084 
.021733 
.000967 
.000866 
.002400 
.002500 
.002667 
.002883 
.009867 
.0138 
.0288 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

20,600    1      ids; 000 
20,800          104.000 

• 

21,200 
21,600 
22,000 
22,400 
23,200 
24,000 
24,800 
25,110 

106,000 
106,000 
110,000 
112,000 
116.000 
120,000 
124,000 
125,500 

Oeneral  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  125,550 

Elastic  limit  per  square  inch  of  original  section do. . .  101, 000 

Elongation  per  incn  after  rupture inch . .      .  1638 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  003367 

Reduction  in  diameter  at  point  of  rupture do. . .       .  095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture 1".21  from  neck 

Character  of  broken  surface fine  silky,  cup-shaped,  serrated  surface 

Elongation  of  inch  sections ".09,  ".19*,  ".21* 

H.  Doc.  300 12 
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BIFLE-BABBEL   STEEL,   .30-CALIBEB. 


No.  6100. 

Marks,  B  O  R. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


1 


Applied  loads. 

Elongation 
perlnch. 

Successiye 

elongation 

perlnch. 

Permanent 
set. 

SaccesBlYe 

permanent 

set. 

Kemarlrs. 

Total. 

1 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18.000 

20,000 

20,200 

20,400 

20,600 

20,800 

19,200 
19,400 
19,600 
19,800 
20.000 
20,200 
20.400 
.20,600 
20,800 
21,200 
21,600 
22,000 
22,400 
23,200 
24,000 
24.800 
25,460 

Pounds. 
1,000 
5,000 

Inch. 
0. 
.Qooias 

Inch. 
0. 

.000188 
.OUXM) 
.(NXXm 
.000388 
.000883 
.000R84 
.000333 
.000388 
.000334 
.000338 
.000383 
.000034 
.000083 
.000038 
.001067 

.000588 

.005667 

.002967 

.006333 

.000600 

.000500 

.000500 

.001067 

.000666 

.002334 

.002000 

.002333 

.004000 

.006000 

.0100 

.0133 

.0400 

Inch. 
0. 
0. 

Inch. 
0. 

1 
Initial  load. 

Elastic  limit 
Load  fell. 

Temdle  strength. 

10,000          .000883 
20,000          .000667 
80,000          .001000 
40.000          .001888 
50,000    ;      .001667 
60,000          .002000 
70,000    1      .002333 
80,000    ,     .ODoeen 

0. 

90,000 
100,000 
101,000 
102,000 
108,000 
101,000 

96,000 
97.000 
98,000 
99.000 
100,000 
101,000 
102,000 
103,000 
104,000 
106,000 
108.000 
110,000 
112,000 
116,000 
120,000 
124,000 
127,800 

.003000 
.003333 
.003367 
.003400 
.003488 
.004600 

.006033 

.010700 

.013667 

.020000 

.020600 

.021100 

.021600 

.022667 

.023333 

.025667 

.027667 

.030000 

.034000 

.040000 

.0500 

.0633 

.1033 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  127,300 

Elastic  limit  per  square  inch  of  original  section do...  103,000 

Elongation  per  inch  after  rupture inch. .      .1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  003483 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface fine  silky,  cup-shaped 

Elongation  of  inch  sections ".07,  ".11,  ".27* 
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No.  6101. 

Marks.  B^U. 

Diameier,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Succeniye 

elongation 

perinch. 

Permanent 
set 

SncceflBiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
.  inch. 

Ftmnds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,O0U 

18,000 

20,000 

20,200 

20,400 

20.600 

19,200 
19,400 
19,600 
19,800 
20,000 
20,200 
20,400 
20,800 
21,200 
21,600 
22,400 
23,200 
24,000 
24,800 
25,270 

Pounds. 

1,000 

6,000 

10,000 

20.000 

80,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100.000 

101,000 

102,000 

108,000 

96,000 

97,000 

98,000 

99,000 

100,000 

101,000 

102,000 

104,000 

106,000 

106,000 

112,000 

U6,000 

120,000 

124,000 

126,860 

Inch. 
0. 

.000100 
.000388 
.000667 
.001000 
.001383 
.001667 
.(KKAJOO 
.002388 
.002667 
.008000 
.008867 
.003400 
.008488 
.008467 

.004588 

.006333 

.010667 

.012667 

.028467 

.024167 

.024600 

.026267 

.027000 

.029688 

.086600 

.042667 

.052838 

.0700 

.1038 

Inch. 
0. 

.000100 
.000238 
.00(«84 
.0(NHna 
.000838 
.000884 
.000638 
.000888 
.000884 
.000888 
.000867 
.0(NI()88 
.000088 
.000084 

.001066 
.000600 

.005884 
.0021)00 
.010800 
.000700 
.000388 
.000767 
.001783 
.002688 
.006967 
.006067 
.009666 
.017667 
.0688 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

QeneraL  summary. 

TensUe  strength  per  square  inch  of  original  section ponnds..  126,860 

Elastic  limit  per  square  inch  of  original  section do...  108,000 

Elongation  per  inch  after  rupture inch..     .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .008467 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture '.8  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections.... ".09,  <10, '.26* 


180 
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No.  6102. 

Marks,  B  <Ji  W. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elonnttion 
per  mch. 

SaoceaslTe 

elongation 

per  inch. 

Permanent 
set. 

SuccesBiye 

permanent 

set. 

Remarks. 

• 

1 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

17,200 

17,400 

16,400 
16,600 
16,800 
17,000 
17,200 
17,600 
18,000 
19,200 
20.000 
20,800 
21,600 
22,210 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
80,000 
86,000 
87,000 

82,000 

83,000 

84,000 

86,000 

86,000 

88,000 

90,000 

96,000 

100,000 

104,000 

108,000 

111,060 

Inch. 
0. 

.000100 
.000300 

.000633 
.000967 
.001800 
.001683 
.001967 
.002800 
.002638 
.002800 

.004333 

.014167 

.019000 

.020000 

.020567 

.021833 

.026333 

.032600 

.042667 

.062667 

.0767 

.1200 

Inch. 
0. 
.000100 
.000200 
.000388 
.000684 
.000833 
.000833 
.<NXH«4 
.000333 
.00(NW^ 
.000167 
.(NNXnS 

.001600 
.009834 
.004833 
.001000 
.000667 
.001266 
.003600 
.00n67 
.010167 
.010000 
.024033 
.0433 

Inch. 
0. 
0. 

Inch. 
0. 

Inltialload. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .  Ill,  060 

Elastic  limit  per  square  inch  of  original  section do. . .    87, 000 

Elongation  per  inch  after  rupture inch. .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002833 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture 1".07  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inchsectlons ".29», 'M6,  ^U 
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No.  6108. 

Marks,  B  cpj  W. 

Diameter,  ''.606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8". 


Applied  loads. 

Elonsatlon 
perinch. 

SacceBBiye 

elongation 

perinch. 

Permanent 
set. 

SacoeBBfye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

I\mnd8. 

200 

1,000 

2,000 

4.000 

.6,000 

8,000 

10.000 

12,000 

14,000 

16,000 

17,000 

17,200 

17,400 

16.200 
16,400 
16,600 
16.800 
17.000 
17.200 
17.600 
18.000 
18,400 
19,200 
20,000 
20,800 
21,600 
22.400 
22,510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
80,000 
85,000 
86,000 
87,000 

81,000 

82,000 

88,000 

84,000 

85,000 

86,000 

88,000 

90.000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

112,560 

Inch. 
0. 

.000100 
.000800 
.000667 
.001000 
.001867 
.001700 

Anxam 

.002883 
.002700 
.002867 
.002900 

Inch. 
0. 
.000100 
.000200 
.000367 
.0(NI»83 
.000367 
.000833 
.000300 
.000333 
.000867 
.000167 
.00Q08S 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elasticlimlt 
Load  fell. 

Tensile  strength. 

0. 

.002938           .0QGQS3 

.004267 

.010000 

.016000 

.016667 

.017267 

.018000 

.020000 

.()22.')00 

.024667 

.081400 

.088833 

.015000 

.0633 

.0938 

.001884 

.005733 

.006000 

.000667 

.000600 

.000738 

.002000 

.002600 

.002167 

.006733 

.007488 

.006167 

.0188 

.0800 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,560 

Elastic  limit  per  square  inch  of  original  section do  . . .    87, 000 

Elongation  per  Inch  after  rupture Inch. .      .1788 

Elongation  per  inch  under  sirain  at  elastic  limit do ...  .  002938 

Reduction  in  diameter  at  point  of  rupture do ...       .  115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Position  of  rapture 1^.4  from  neck 

Character  of  broken  surfi&ce fine  silky,  cup  shaped 

Elongation  of  inch  sections ^^.10,^29*,  ^.18 
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BIfLE-BABBEL   BTEEL,  .30-OALIBEB. 


Na  6104. 

Marks,  B  t{>  W. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8" 


Applied  loads. 

Elongation 
per  mch. 

BuoceflBive 

elongation 

perinch. 

Permanent 
set. 

BoooeadTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12.000 

14,000 

16,000 

17,000 

16,400 
16,600 
16,800 
17,200 
17.600 
18.000 
18,400 
19.200 
20,000 
20,800 
21,600 
22,400 
22,510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
SO,  000 
40,000 
50.000 
60.000 
70.000 
80,000 
85,000 

82,000 

83,000 

84,000 

86,000 

88.000 

90.000 

92,000 

96,000 

100.000 

104.000 

108,000 

112,000 

112,550 

Inch. 
0. 

.000100 
.000688 

.000667 
.001000 
.001338 
.001667 
.002000 
.002367 
.002700 
.002900 

.004388 

.005500 

.012338 

.020667 

.021767 

.023000 

.026338 

.038167 

.040000 

.048000 

.0667 

.1000 

Inch. 
0. 
.000100 
.(MN)233 
.000334 
.000833 
.000688 
.(KKMM 
.(NN1333 
.000867 
.000888 
.000200 

.001483 

.001167 

.006833 

.008234 

.001100 

.001233 

.003333 

.006834 

.006883 

.008000 

.0187 

.0833 

Inch. 
0. 
0. 

Inch, 
0. 

Tnitialload. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

General  mmmary. 

Tensile  strength,  per  sqnare  inch  of  original  section pounds..  112.560 

Elastic  limit,  per  square  inch  of  original  section /. do...    85,000 

Elongation  per  inch  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002900 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture 1^^.20  from  neck 

Character  of  broken  sur&ice fine  silky,  cup  shaped 

ElongaUon  of  inch  sections » «'.11,«'.22*,".20* 


BIFLE-BARREL   STEEL.   .30-GALIBER. 
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End  of  Bar  before  Rolling. 


No.  6123. 

Marks,  79  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inph. 

Gauged  length,  3". 


Applied  loads. 

ElongaUon 
per  mch. 

SuccesBive 

elongation 

per  inch. 

Pennanent 
set. 

Saccesslve 

permanent 

set. 

Remarks. 

Total. 

PerBcmare 
Incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,800 

13,000 
13,2UU 
13,400 
13,600 
14.000 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19.200 
20,000 
20,800 
21.600 
22,400 
23,060 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
69,000 

66,000 

66,000 

67,000 

68,000 

70,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,800 

Inch. 
0. 

.000100 
.000383 
.000667 

Inch. 
0. 

.000100 
.000283 
.000884 

Inch, 
0. 
0. 

Inch. 
0, 

Initial  load. 

ElasUc  limit. 
Load  fell. 

Tensile  strength. 

.001083     '       .000366 

.001367 
.001733 

.000384 
.000866 

0. 

.002067          .000334 
.002400          .00UH33 

.008667 

.006888 

.006600 

.009800 

.010100 

.011483 

.014000 

.017600 

.021000 

.024000 

.028600 

.083000 

.088838 

.044383 

.0667 

.0700 

.001267 
.001666 
.008167 
.000800 
.000600 
.001833 
.002567 
.003600 
.003500 
.008000 
.004500 
.004500 
.0a'i838 
.005500 
.012367 
.0133 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  116,800 

Elastic  limit  per  square  inch  of  original  section do. . .    69, 000 

Elongation  per  inch  after  rupture inch. .     .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002400 

Reduction  in  diameter  at  point  of  rupture do. . .       .166 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".13,  ".se*.  ".12 
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RIBLE-BARREL   STEEL,   .30-CALIBER. 


End  of  Bar  after  Rolling. 

No.  6124. 

Marks,  79  E  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


ToUil. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

10,800 

10,200 
10,400 
10,600 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15.200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20.800 


Per  square 
incD. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
SO,  000 
40,000 
60,000 
54,000 

51,000 
52,000 
58,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 


Elongation 
permch. 


Inch. 
0. 

.000183 
.000333 
.000700 
.001033 
.001400 
.001767 
.001900 

.008600 
.004333 
.005167 
.007933 
.009000 
.010833 
.011500 
.014933 
.017500 
.020333 
.024000 
.028333 
.082500 
.088333 
.046333 
.054667 
.069333 
.1138 


Successive 

elongation 

per  inch. 


Inch. 


0. 


.000133 
.000200 
.000367 
.000338 
.000367 
.000367 
.000133 

.001700 
.000733 
.000834 
.002766 
.001067 
.001833 
.001167 
.003433 
.002567 
.002833 
.003667 
.004383 
.004167 
.005833 
.007000 
.009334 
.014666 
.043967 


Permanent  Successive 
\!rt  permanent 
^^       I        set 


0. 
0. 


Inch. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


Oeneral  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,000 

Elastic  limit  per  square  inch  of  original  section do. . .    54, 000 

Elongation  per  incn  after  rupture inch . .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do . . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1.'19  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sectioDB ".12,«'.24*,'M9* 
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Middle  of  Bar  before  Rolling. 


No.  6126. 

Marks,  79  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloiiKation 
permch. 

Sncceflsiye 

elongation 

permch. 

Permanent 
set 

Succesiye 

permanent 

set 

Remarks. 

Total. 

1 

Peramiare 
inch. 

1 

JPioundt. 

200 

1,000 

2,000 

4,000 

Pound$. 

1,000 

6,000 

10,000 

20,000 

sm.ooo 

40.000 

Inch. 
0. 

.000100 
.000883 
.000700 
.001068 
.001867 
.001783 

Amm} 

.002400 

.006488 
.006900 
.005888 
.006267 
.OOQBSS 

Inch, 
0. 

.000100 
.000288 
.000657 
.000638 
.000684 
.000666 
.000667 
.000800 

.001088 
.000467 
.001968 
.002484 
.001066 
.001234 
.001438 
.002667 
.006338 
.OOROOO 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
LoadfeU. 

TensUe  strength. 

6.000 

8,000 

10,000            .■iO.flQO 

0. 

12,000 
13,600 

12.600 
12,800 
13,000 
13,200 
13,600 

60,000 
68,000 

63,000 
64,000 
65,000 
66,000 
68,000 

14,J00 

70,000          .010667 
72,000          .012000 

14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,010 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

U5,060 

.014667 
.018000 
.021000 

.024600    j      .008600 
.028883    1      .003733 

.068000 
.068000 
.045000 
.054333 
.0767 

.004667 
.005000 

.007000 
.009683 
.022367 

! 

Oeneral  summcary, 

Tendle  strength  per  square  inch  of  original  section ponnds..  115,060 

Elastic  limit  per  square  inch  of  original  section ..do...    68,000 

Elongation  per  Inch  after  rupture inch. .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002400 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture 1''.4  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '.16,''.80*,m 
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RIFLE-BABKEL   STEEL,   .30-OALIBER. 
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Middle  of  Bar  after  Rolling. 


No.  6126. 

Marks,  79  M  B. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Klongation 
perlnch. 

Successive 

elongation 

per  mch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

10,400 
10.600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,800 
18.600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
21,020 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
56,000 

52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
105,100 

Inch. 
0. 

.000133 
.000688 
.000667 
.001033 
.001367 
.001700 
.001900 
.002667   • 

.003267 
.008667 
.005733 
.006600 

Inch. 
0. 

.000133 
.000200 
.000334 
.000366 
.000334 
.000333 
.000200 
.000767 

.000600 
.000100 
.002066 
.000867 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

.000083 

.000033 

.009000          .002400 
.010333           .001333 

.011067 
.  013967 

.000734 
.002900 

.017383    ,      .003366 
.020000          .002667 
.024000          .004000 
.028000          .004000 

.082833 
.088167 
.044667 
.053333 
.069000 

.004833 
.005334 
.006500 
.008666 
.015667 

OenercU  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    105,100 

Elastic  limit  p^r  square  inch  of  original  section do. . .     55, 000 

Elongation  per  inch  after  rupture inch. .       .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  001900 

Reduction  in  diameter  at  point  of  rupture do. . .         .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky 

SIODgaUon  of  iQch  sections MO.  ",31*  M3 
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No.  6156. 

Marks,  A.  E.  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

(gauged  length,  8". 


Applied  loads. 

Elongation 
permch. 

Succeaslve 

elongation 

perlnch. 

Peimanent 
set 

SuccesBive 

pennanent 

set 

Remarks. 

Total. 

Persgnaie 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
14.000 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,400 
16,800 
17,200 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
24,000 
24,800 
25,110 

Poumda. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,060 

50,000 

60.000 

65,000 

70,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84,000 

86,000 

88,000 

92,000 

06,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120.000 

124,000 

125,560 

Inch, 
0. 

.000188 
.000888 
.000667 
.001000 
.001888 
.001700 
.002000 
.002200 
.002867 
.002600 
.002783 
.010633 
.011088 
.011867 
.012000 
.013600 
.015088 
.016167 
.017767 
.021667 
.024700 
.029100 
.088000 
.037838 
.043667 
.051167 
.061667 
.0900 

Inch. 
0. 

.000188 
.(NKXflX) 
.(N)U»84 
.000888 
.000888 
.000867 
.000800 
.000200 
.000167 
.000288 
.000188 
.007900 
.000400 
.000884 
.000688 
.001600 
.001438 
.001184 
.001600 
.008900 
.008088 
.004400 
.008900 
.004888 
.Oa'iKM 
.007500 
.010600 
.028888 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000088 

.000063 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  125,560 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  inch  after  rupture Inch . .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002600 

Reduction  in  diameter  at  point  of  rupture do. . .       .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture at  middl  e  o  f  stem 

Character  of  broken  surtEU^e sUky,  interspersed  with  fine  granulation 

Elongation  of  inch  secUons ".11,  ".24*,  ".12 
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BIFLE-BABBEL   STEEL,  .aO-CALIBBB. 


No.  6166. 

Marks,  A-E-2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,000 

15,200 

15,400 

15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
28,700 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
76,000 
76,000 

77,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

118,500 


Elon^tion 
per  inch. 


{ 


Inch. 
0. 

.000138 
.000888 

.000667 

.001000 

.001888 

.001667 

.002088 

.002367 

.002600 

.002638 

.002667 

.013933 

.014400 

.016883 

.019167 

.023400 

.028338 

.061600 

.036667 

.042500 

.060000 

.061000 

.0838 

.1383 


Succeasive 

elongation 

per  inch. 


Inch. 
0. 
.000133 
.000200 
.000334 
.000333 
.000833 
.000334 
.000366 
.000334 
.000233 
.000083 
.000034 
.011266 
.000467 
.001933 
.002834 
.004233 
.004983 
.008267 
.005067 
.005833 
.007500 
.011000 
.0228 
.0500 


Permanent 
set. 


0. 
0. 


Inch. 


0. 


SuoceflBiye 

permuient 

set 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


Oeneral  mmmary. 

Tensile  strength  per  square  Inch  of  orifilnal  section pounds..  118,500 

Elastic  limit  per  square  inch  of  original  section do...    77,000 

Elongation  per  inch  after  rupture inch. .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002667 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".18,  ".34*,  ".14 


EIFLE-BARBEL   STEEL,   .30-CALLBEB. 
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No.  6167- 

Marks,  A-M-1. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elon^tion 
perlnch. 

SaocesBlye 

elongation 

perlnch. 

Permanent 
set. 

SuoceaBiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pound». 

200 

1,000 

2,000 

4.000 

6,000 

8.000 

10,000 

12,000 

14,000 

15,200 

15.400 

15,600 

15,800 

16,000 

16,400 

16.800 

17,600 

18.400 

19,200 

20,000 

20,800 

21,600 

22.400 

23,200 

23,420 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

76,000 

77,000 

78,000 

79,000 

80,000 

82.000 

84.000 

88,000 

92,000 

96,000 

100,000 

104,000 

106.000 

112,000 

116,000 

117,100 

Inch. 
0. 

.000138 
.000883 
.000667 
.001000 
.001838 
.001667 
.002088 
.002867 
.002688 
.014500 
.015883 
.016000 
.017000 
.018388 
.020267 
.024600 
.028888 
.082667 
.087500 
.044000 
.058000 
.064888 
.0900 
.1800 

Inch. 
0. 

.000183 
.000200 
.(NI0384 
.000333 
.000833 
.000834 
.000866 
.000834 
.000266 
.011867 
.000833 
.000667 
.001000 
.001883 
.001984 
.004333 
.008783 
.004334 
.004883 
.006500 
.009000 
.011883 
.025167 
.0400 

'Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

- 

General  summary. 

Tensile  strength  i)er  square  inch  of  original  section pounds..  117,100 

Elastic  limit  per  square  inch  of  original  section do...    76,000 

Elongation  per  incn  after  rupture inch . .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002683 

Reduction  in  diameter  at  point  of  rupture. do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture l."5from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".14,  ".32*,  ".12 
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BIFLE-BARBEL   STEEL,   .30-OALIBEB 


No.  6168. 

Marks,  A-M-2. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloiu;atioii 
permch. 

SuocesBive 

elongation 

per  inch. 

Pennanent 
set. 

BacceflBiye 

permanent 

set 

RemarkB. 

Total. 

Per  8(1  uare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

12,000 

14,000 

15,000 

15,200 

15,400 

15,600 

15,800 

16,000 

16,400 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

23,200 

24,000 

24,800 

24,910 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30.000 

40,000 

50,000 

60,000 

70,000 

76,000 

76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

124,560 

Inc?L 
0. 

.000100 
.(NKim 
.000667 
.001000 
.001333 
.001700 
.002083 
.002400 
.002667 
.009667 
.010667 
.0U167 
.011467 
.012333 
.013500 
.015100 
.018333 
.021467 
.025000 
.028600 

.038000 

.044000 

.052600 

.064000 

.0967 

.1067 

Inch. 
0. 

.000100 
.000238 
.000884 
.000333 
.000333 
.000367 
.000333 
.000867 
.000267 
.007000 
.001000 
.000500 
.000800 
.000866 
.001167 
.001600 
.003233 
.003134 
.003683 
.008500 
.004333 
.005167 
.006000 
.008600 
.011500 
.0827 
.0100 

•     Inefi. 
0. 

Inch. 
0. 

Initlalload. 
Elastic  limit 

Tensile  strength. 

0. 

* 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  124,560 

Elastic  limit  per  square  inch  of  original  section do. . .    75, 000 

Elongation  per  inch  after  rupture inch. .      .  1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002667 

Reduction  in  diameter  at  point  of  rupture do. . .       .046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture l.*^  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  the  center 

Elongation  of  inch  sections ^.14,  '''.I'?*,  '''.ll 
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No.  6159. 

Marks,  A  R  1. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14.400 

14.600 

14,800 

15,000 

15,200 

15,600 

16,000 

16,400 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 


Per  square 
inch. 


Pound*, 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104,000 
108,000 

112,000  I 


Elon^tioD 
per  Inch. 


Inch, 
0. 

.000100 
.000833 
.000667 
.001000 
.001333 
.001667 
.002000 
.002338 
.002400 
.002433 
.018667 
.019000 
.019267 
.019500 
.021067 
.022667 
.025000 
.026667 
.081667 
.096667 
.042500 
.060833 
.069333 
.076667 
.1200 
.1483 


Successive 

elongation 

per  inch. 


Inch. 


0. 


.000100 
.000233 
.000334 
.000333 
.000333 
.000334 
.000833 
.000333 
.000067 
.000033 
.016234 
.000333 
.000267 
.000238 
.001567 
.001600 
.002333 
.001667 

.oa^ooo 

.005000 
.005833 
.007833 
.009000 
.017334 
.043333 
.0233 


Permanent 
set. 


SuccessiTe 
permanent 

set. 


Inch. 


'    0. 
0. 


Inch. 


0. 


0. 


}■ 


Remarks. 


Initial. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,000 

Elastic  limit  per  square  Inch  of  original  section do. . .    72, 000 

Elongation  per  inch  after  rupture inch. .      .  1867 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  002433 

Reduction  in  diameter  at  point  of  rupture do. . .       .  115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture l".6from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".14,  ".31*,  ".11 
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RIFLE-BABREL    STEEL,   .30-OALIBER. 


No.  6160. 

Marks,  A.  B-2 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

£lon8[atlon 
permch. 

SuccessiTe 

elongation 

per  inch. 

Permanent 
aet. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Persqiiare 
inch. 

Pmmda. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,  (NX) 

12.200 

12.400 

12.600 

12,800 

13,000 

13,200 

18.600 

14,000 

14.400 

15,200 

16,000 

16,800 

17,600 

18.400 

19,200 

20,000 

20,800 

21.600 

21,910 

Pounds. 

1.000 

5.000 

10.000 

20.000 

80.000 

40.000 

50,000 

60,000 

61.000 

62,000 

63,000 

64,000 

66,000 

66,000 

68,000 

70,000 

72,000 

76,000 

80,000 

84,000 

88.000 

92.000 

96,000 

100,000 

104,000 

106,000 

109,560 

Inch. 
0. 

.000133 
.000833 

.000667 
.001000 
.001367 
.001700 
.002038 
.002067 
.002100 
.010333 
.010600 
.011267 
.011700 
.013667 
.016000 
.016600 
.020167 
.024200 
.027667 
.082967 
.038100 
.044338 
.058000 
.066000 
.0900 

Inch, 
0. 
.000138 
.000200 
.000334 
.000838 

.mrm 

.<KX)888 
.000388 
.000084 
.000083 
.008283 
.000467 
.000467 
.000433 
.001867 
.001488 
.001600 
.008567 
.004033 
.008467 
.006300 
.005138 
.006283 
.006667 
.018000 
.0240 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

"••■•••■•••• 

General  mmmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  109,560 

Elastic  limit  per  square  inch  of  original  section do...    02,000 

Elongation  per  inch  after  rupture inch..      .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Reduction  m  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent,  of  original  section 37. 1 

Position  d  rupture ".85  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections 'MO,  ".13,  ".28* 
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No.  6262. 

Marks,  78  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loadH. 


ToUl. 


Pound9. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
16.200 
15,400 
15.600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
24.000 
24.800 
25,600 
26,710 


Per  square 
inch. 


Pounds, 

1,000 

5,000 

10,000 

20.000 

30,000 

40,000 

50.000 

60,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

124,000 

128,000 

188,650 


Successive 


perinea.        TM*rlni>h  ^*"  tu^t 


per  Inch. 


set. 


Kemarkt*. 


Inch. 
0. 

.000183 
.000800 
.000667 
.001000 
.001333 
.001700 
.002033 
.002400 
.002433 
.002533 
.002667 
.005500 
.005667 
.006088 
.006600 
.007167 
.008300 
.009333 
.010467 
.011500 
.012833 
.015333 
.018000 
.020733 
.023433 
.027000 
.030400 
.034667 
.089983 
.046000 
.055333 


Inch. 
). 

.000133 
.000167 
.000867 
.000333 
.000333 
.000367 
.000333 
.000367 
.000033 
.000100 
.000134 
.002833 
.000167 
.000;)66 
.000567 
.000567 
.001133 
.001033 
.001134 
.001033 
.001333 
.002500 
.002667 
.002788 
.002700 
.008567 
.003400 
.004267 
.005266 
.006067 
.009383 


In/ch. 


0. 
0. 


0. 


0. 


Inch. 
0.  Initial  load. 


£1a0tic  limit. 


Tensile  strength. 


'  General  tummaAf, 

Tensile  strength  per  Hqnarc  inch  of  original  section pounds..  188,560 

Elastic  limit  per  square  inch  of  original  section do...    71,000 

Elongation  per  Inch  after  rupture inch..     .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002488 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 8 

Position  of  rupture  1*'.8  from  neck 

Character  of  broken  surface fine  silky 

ElongaUon  of  inch  sections ".14,".24<,".(I7 

H.  Doc.  300 13 
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No.  6263. 

Marks,  78  B  R. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 


Total. 


Per  square 
inch. 


Pounds. 

200 

1.000 

2,000 

4.000 

6,000 

8,000 

10,000 

12,000 

12,200 

12,400 

12.600 

12,800 

13,000 

18,200 

13.600 

14,000 

14,400 

15,200 

16,000 

16,800 

17.600 

18,400 

19.200 

20.000 

,  20,800 

21,600 

22,400 

23,200 

24,640 


Pouiids. 

1,000 

6,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60.000 

61,000 

62,000 

68,000 

64,000 

66.000 

66.000 

68,000 

70,000 

72,000 

76,000 

80,000 

84,000 

88.000 

92,000 

96.000 

100.000 

104.000 

108,000 

112,000 

116,000 

123.200 


Eloneatlon 
per  inch. 


0. 


SuecesslTe 

elongation 

perlnch. 


Inch. 

000183 
.000800 
.0006339 
.001000 
.001833 
.001667 
.002033 
.002967 
.003983 
.005600 
.005833 
.006267 
.006767 
.007967 
.009183 
.010267 
.012567 
.015083 
.017167 
.020167 
.023333 
.026667 
.030067 
.034000 
.039667 
.044600 
.054933 


0. 


Inch. 


.000133 
.000167 
.000833 
.000367 
.000833 
.000834 
.000866 
.000984 
.000966 
.001667 
.000233 
.000434 
.000500 
.001200 
.001166 
.001134 
.002300 
.002466 
.002134 
.003000 
.003166 
.003334 
.003400 
.003933 
.005667 
.004833 
.010433 


i>oi^o.^«nii  Successive 
Permanent  p^nnanent 

*^^  set. 


Inch. 


0. 
0. 


0. 


Inch. 


.'. ..  .-v , 


Rcmaik.4. 


Initial  load. 


0. 


Elaiitic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  128, 200 

Blibiticlimit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch. .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002083 

Reliction  in  diameter  at  poin  t  of  rupture do . . .       .095 

Reduction  in  area  after  rupture,  per  cent,  of  original  section 34. 0 

FiMition  of  rupture 1".4  from  neck 

Cbaracterof  broken  surface silky,  interspersed  with  flne  granulation 

.Sloogation  of  inch  sections M8,  ^^.26*, '■'.09 
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No.  6264. 

Marks,  78  R. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  lengtn,  3". 


Applied  loads. 


Total. 

Perflqaare 
inch. 

JPOUTUU. 

Pounds, 

aoo 

1,000 

1,000 

5,000 

2,000 

10,000 

4,000 

20.000 

6,000 

30,000 

8.000 

40,000 

10.000 

50.000 

12,000 

60,000 

12,200 

61,000 

12,400 

62,000 

12,600 

63,000 

12,800 

64.000 

18,000 

65,000 

18.200 

66.000 

18,400 

67,000 

13,600 

68.000 

13,800 

69,000 

14,000 

70,000 

14,400 

72,000 

14.800 

74,000 

16,200 

76,000 

15,600 

78,000 

16,000 

80,000 

16,800 

81,000 

17,600 

88,000 

18,400 

92,000 

19,200 

96.000 

20,000 

100,000 

20,800 

104.000 

21,600 

106,000 

22,400 

112,000 

Elongation 
per  mch. 


Tneh. 


0. 


.000183 
.000800 
.000683 
.000967 
.001300 
.001667 
.002000 
.002088 
.002067 
.002183 
.002200 
.009000 
.010067 
.010400 
.011000 
.011667 
.012867 
.018983 
.015333 
.017000 
.OIC 


.028667 
.027833 
.062500 
.038000 
.044667 
.058383 
.068833 


Snocessive 

donation 

per  inch. 


Permanent 
set. 


Inch.      i 

.000133  ' 
.000167  I 
.000333 
.000834 
.000333 
.000367 
.000833  '. 
.000068  ,. 
.000034  I. 
.000066  |. 
.000067  . 
.006800  '. 
.001067  t 
.000333  ! 
.000600  '. 
.000667  . 
.000700  '. 
.001566  . 
.001400 
.001667 
.001833 
.001867 
.006467 
.004166 
.004667 
.005500 
.006667 
.008666 
.015000 


Successive 
permanent  i 
set.        ' 


Remarks. 


Inch. 
0. 
0. 

Inch. 

0. 

• 

Initial  load. 


0. 
0. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  streoffth  per  square  Inch  of  original  section pounds..  112,000 

ElasticUmlt  per  square  inch  of  original  section do..    64,000 

Elongation  per  inch  after  rupture ^ i  n  ch . .     .  2093 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  002200 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rapture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sectiODs ^.13,  ^86«,  ".18 
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No.  6266. 

Marks,  78  K.  R. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


TotRl       Per  square 
^°^^-    I      Inch. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

11,400 

U,600 

11,800 

12,000 

12,400 

12,800 

18,200 

18,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,870 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
56,000 
57,000 
58.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,360 


Elon^tion 
per  Inch. 


Inch. 
0. 

.000100 
.000267 
.000600 
.000083 
.001300 
.001600 
.001800 
.001883 
.001867 
.001933 
.010667 
.011733 
.012500 
.013933 
.015500 
.017167 
.021000 
.025000 
.028833 
.034000 
.040000 
.049000 
.068333 
.077000 


Successive 

elongation 

per  Inch. 


Inch. 
0. 

.000100 
.000167 
.000833 
.000833 
.000867 
.000300 
.000200 
.000088 
.000084 
.000066 
.008734 
.001066 
.000767 
.001433 
.001567 
.001667 
.003833 
.004000 
.008838 
.005167 
.006000 
.009000 
.009333 
.018667 


•D^wn^a-n^',**  Successive 
Permanent  ip^^^gjj^ 

^^'        I        set. 


RemarkH. 


Inch. 


0. 
0. 


0. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summarif. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,850 

Elasticllmit  i>er  square  inch  of  original  section do...    68,000 

Elongation  per  Incn  after  rupture inch. .      .  9083 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001038 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Poii  Jon  of  rupture * F.5  from  neck 

Character  of  broken  surface line  silky 

BloBgation  of  inch  sections ''M/'Jtt^,*'.li 
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No.  6289. 

Marks,  A.  I.  G. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonfation 
per  Inch. 

Successive 

elonjpition 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 

Total, 

Per  square 
inch. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,000 

15.200 

15,400 

15,600 
15,800 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
19,200 
20.000 
20,800 
21,600 
22,400 
28,200 
24,000 
24,800 
25,810 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
75,000 
76.000 

77,000 

78,000 

79,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

Inch. 
0. 

.000100 
.000800 
.000688 
.000967 
.001300 
.001688 
.001967 
.002800 
.002467 
.002500 
/    .003000 
\    .010000 
.010933 
.011883 
.012167 
.013000 
.014567 
.015733 
.017383 
.019167 
.02(X<88 
.023667 
.027067 
.080667 
.085000 
.0433 
.0500 
.0600 

iTich. 
0. 
.000100 
.000200 
.000888 
.000834 
.000833 
.000333 
.000884 
.000833 
.000167 
.000083 
.000500 
.007000 
.000933 
.000400 
.000834 
.000833 
.001567 
.001166 
.001600 
.001834 
.001166 
.008884 
.003400 
.008600 
.004338 
.0063 
.0067 
.0100 
.0167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 

............ 

1 

1 

'• 

1 

1 

1 

1 

1 

124,000 

.0767 

Tensile  strenirth. 

126,550 

General  smnmanf. 

Tensile  strength  per  square  inch  of  orisinal  section pounds. .  126, 690 

Elastic  limit  per  square  inch  of  original  section do. . .    76,000 

Elongation  per  incn  after  rupture inch..      .1700 

Elongation  per  inch  under  strain  at  elastic  1  i  mit do ...  .  002500 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture 1  ".5  from  neck 

Character  of  broken  surface fine  silky,  dark  gray 

Elongation  of  inch  sections 'Ml,".28«,".12 
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No.  6290. 

Marks,  AIR. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

EloDgaUou 
perlnch. 

Successiye 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

1 

Per  square 
inch. 

Remarks. 

Founds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,600 

18.800 

14,000 

14,200 

14,400 

14,600 

14,800 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20.000 

20,800 

20,920 

POUTldt. 

1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
68,000 
69,000 
70,000 
71.000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
104,600 

Inch. 
0. 

.000167 
.000383 
.000667 
.001000 
.001883 
.001667 
.001967 
.002300 
.002333 
.017333 
.017967 
.018933 
.020000 
.020833 
.022667 
.025167 
.027400 
.032883 
.088167 
.0500 
.0600 
.0733 
.1167 

Inch. 
0. 

.000167 
.000166 
.000884 
.000333 
.000333 
.000834 
.000800 
.000833 
.000033 
.005000 
.000634 

Incli, 
0. 
0. 

Inch. 
0. 

Initial  load. 

............ 

1 

1 

1 

0. 

1 

Elastic  limit. 

"4 

.000966 

.001067 

.000883 

.001834 

.002500 

.002233 

.004983 

.005834 

.011838 

.0100 

.0133 

.0434 

............ 

4 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  104,600 

ElajBtic  limit  per  sqimre  inch  of  original  section do...    69,000 

Elongation  per  incn  after  rupture inch. .      .  2283 

Elongation  i)er  inch  under  strain  at  elastic  limit do...  .002338 

Reduction  in  diameter  at  point  ot  rupture do...       .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture l*'.  6  from  neck 

Character  of  broken  surface fine  silky,  dark  gray 

Elongation  of  inch  sections ".13,  ".38*,  ".16 
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No.  6291. 

Marks,  A  I  W. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  lofi48. 


Pounds. 
200 
1.000 
2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,600 
15,800 
16,000 
16,200 
16,400 
16,600 
16,800 
17,200 
17.600 
18,000 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,600 
26.400 
26,890 


Pmmdt. 

1,000 

5,000 

10,000 

20.000 

80,000 

40,000 

50.000 

60,000 

70.000 

78,000 

79,000 

80,000 

81,000 

82,000 

88,000 

84,000 

86,000 

88,000 

90,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

134.450 


Elonffatlon 
per  Inch. 


0. 


Inch. 


.000100 

.000600 

.000683 

.000967 

.001300 

.001667 

.001967 

.002383 

.002600 

.002683 

.008767 

.009333 

.009700 

.010833 

.010800 

.012000 

.013000 

.015000 

.016100 

.018067 

.021083 

.023883 

.026883 

.030667 

.086000 

.089667 

.0467 

.0567 

.0767 


Successive 

elongation 

per  Inch. 


Inch. 
). 

.000100 
.000200 
.000833 
.000334 
.000833 
.000367 
.000800 
.000866 
.000267 
.000083 
.006134 
.000666 
.000367 
.000638 
.000467 
.001200 
.001000 
.002000 
.001100 
.001967 
.002966 
.002800 
.008000 
.003834 
.004333 
.004667 
.007033 
.0100 
.0200 


Permanent 
set. 


Successive 

permanent 

set. 


Inch. 


0. 
0. 


0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


J 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section poands. .  184,460 

Elastic  limit  per  square  inch  of  original  section do. . .    79^000 

Elongation  per  inch  after  rupture inch. .      .16^1^ 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00260 

Reduction  in  diameter  at  point  of  ruptnre do. . .       .  IQS 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  nipt  u  re at  middle  ef  stem 

Character  of  broken  surface flne  silkv,  dark  gray 

Elongation  of  Inchsectlons '^.10,  ''.26*.  *.ll 
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No.  6292. 

Marks,  78  B  X. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,000 

16,200 

16,400 

15,600 

15,800 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,800 

19,600 

20,400 

21,200 

22,000 

22,600 

27,210 


Per  square 
incn. 


Pounds. 

1,000 

6,000 

10,000 

20,000 

80,000 

40,000 

50.000 

60,000 

70,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

94,000 

98,000 

102,000 

106,000 

110,000 

118,000 

186,050 


Elongation 
per  Inch. 


Inch. 
). 

.000100 
.000300 
.000683 
.000967 
.001800 
.001033 
.001967 
.002338 
.002500 
.004667 
.005000 
.005333 
.005767 
.006600 
.007433 
.008400 
.009683 
.010967 
.011767 
.014000 
.017067 
.021000 
.022500 
.024667 
.027688 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000384 
.000833 
.000883 
.000834 
.000866 
.000167 
.002167 
.000338 
.000383 
.000484 
.000833 
.000838 
.000967 
.001288 
.001334 
.000600 
.002283 
.003067 
.008933 
.001500 
.002167 
.002966 


Pennanent 
set 


Successive 
permanent 

8et. 


Inch. 


0. 
0. 


0. 


Inch. 


0. 


Remarks. 


Initial  loMi. 


E1a.Ktio  limit. 


Tenfdle  strength. 


General  mmmarv. 


Tensile  strength  per  square  inch  of  original  section pounds..  186,050 

Elastic  limit  per  sqiiare  inch  of  original  section do. . .    75, 000 

Elongation  per  Incn  after  rupture inch. .      .  1533 

Elongation  per  inch  under  stral  n  at  elastic  limit 002500 

Reduction  in  diameter  at  point  of  rupture 125 

Beductlon  in  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture ''1.2  from  neck 

Character  of  broken  surface idlky  interspersed  with  fine  granulation,  cup  shaped 

Elongation  of  inch  sections ''.20*, ''.17*,  ».09 
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No.  6293. 

Marks,  78  B  R  X. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loadfi. 


Total. 


POUTidt. 

200 
1.000 
2,000 
4,000 
6.000 
8.000 
10,000 
12.000 
12,400 
12.800 
13,200 
18,600 
14,000 
14,200 
14,400 
14.800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20.800 
21,600 
22.400 
23,200 
24.000 
26,620 


Per  square 
inch. 


Pounds. 

1,000 

5.000 

10,000 

20.000 

80,000 

40.000 

50.000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

71,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

182.600 


Eloxuiation 
per  inch. 


Inch. 
0. 

.000167 
.000800 
.000633 
.000967 
.OOISOO 
.001683 
.001967 
.002083 
.002100 
.002200 
.002267 
.002333 
.002867 
.003967 
.005467 
.008300 
.008983 
.009967 
.011800 
.014967 
.017283 
.019800 
.022400 
.025133 
.028783 
.032867 
.086633 
.042300 


Successive 

elongation 

per  Inch. 


0. 


Inch. 


.000167 
.000183 
.000883 

.000834 
.000333 
.000333 
.000834 
.000066 
.000067 
.000100 
.000067 
.000066 
.000084 
.001600 
.001500 
.002883 
.000683 
.001084 
.001883 
.003167 
.002266 
.002567 
.002600 
.00278^ 
.008600 
.004134 
.008766 
.005667 


!>»,.» ..n^nt  Successive 
Permanent  permanent 

^^-        '        set. 


Inch. 


Inch. 


0.  0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqtiare  inch  of  original  section pounds. .  182, 600 

Elastic  limit  per  square  inch  of  original  section do. . .    71.000 

Elongation  per  Incn  after  rupture Inch. .      .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Reduction  In  diameter  at  point  of  rupture do. ..       .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 'a.08  from  neck 

Character  of  broken' surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".27*.  Ml ''.07 
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No.  6294. 

Marks,  78  B  R  *. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 


,    Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,200 
14,400 
14,600 
14,800 
15.000 
15,200 
15.600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24.000 
26.100 


Per  square 
inch. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60.000 

62;  000 

64,000 

66,000 

68,000 

70,000 

71,000 

72,000 

73,000 

74.000 

76,000 

76,000 

78.000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

130,500 


Elongation 
per  Inch. 


Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001333 
.001667 
.002033 
.002067 
.002133 
.002200 
.002300 
.002400 
.002400 
.002433 
.002467 
.002500 
.008067 
.008500 
.009633 
.010700 
.013633 
.015400 
.021467 
.021900 
.023800 
.026400 
.030733 
.034400 
.039067 
.045067 


Successiye 

elongation 

perinch. 


Inch. 

0. 

.000133 
.000167 
.000367 
.000333 
.000333 
.000334 
.000366 
.000034 
.000066 
.000067 
.000100 
.000100 

0. 
.000083 
.000084 
.000033 
.005567 
.000433 
.001133 
.001067 
.002933 
.001767 
.006067 
.000433 
.001900 
.002600 
.001333 
.008667 
.004667 
.006000 


Permanent 

set. 


Inch. 


0. 
0. 


Succesgive 

permanent 

set. 


Remarks. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  130,500 

ElasUclimit  per  square  inch  of  original  section do...    74,000 

Elongation  per  inch  after  rupture inch. .     .  1638 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002500 

Reduction  in  diameter  at  point  of  rupture do . . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture ''.6  from  neck 

Chitfacter  of  broken  surface fine  silky;  cup  shaped 

Elongation  of  inch  sections ''.09,  ^80»/M0 
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No.  6306. 

Marks,  A I  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 


Total. 


200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
14,000 
14,400 
14,600 
14,800 
16,000 
16,200 
16,600 
16,000 
16,800. 
17,600 
18,400 
19,200 
20,000 
20,800^ 
21.600 
22,400 
23,200 
24,000 
24,610 


Per  square 
inch. 


PoundB. 

1,000 

6,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

72,000 

78,000 

74,000 

75,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100.000 

104,000 

106,000 

112,000 

116,000 

120,000 

122,560 


Elonffation 
per  inch. 


Inch. 
0. 

.000100 
.000267 
.000600 
.000963 
.001800 
.001688 
.001967 
.002838 
.002400 
.002433 
.011000 
.011333 
.012000 
.012600 
.018883 
.016667 
.020667 
.028667 
.027383 
.084667 
.086767 
.042000 
.060767 
.060000 
.080000 


Successive 

elongation 

perlnch. 


Inch. 
0. 
.000100 
.000167 
.000838 
.000883 
.000367 
.000833 
.000334 
.000866 
.000067 
.000083 
.008567 
.000333 
.000667 
.000600 
.001233 
.002834 
.004000 
.008000 
.008666 
.007334 
.002100 
.006288 
.006767 
.009283 
.020000 


Pennanent 
set. 


Successive 

pennanent 

set. 


Remarks. 


Inch. 


0. 


0. 


Inch.      ' 
0.  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  122,660 

Elastic  limit  per  square  inch  of  original  section do...    78,000 

Elongation  per  inch  after  rupture inch . .      .  1838 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002438 

Seduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  In  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture 1''.84  from  neck 

Character  of  hroken  surface fine  silky,  cup  shaped 

ElongatioD  of  inch  seetioDB fU,^.29*,^l6 
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No.  6307. 

Marks,  A  I  B  1. 

Diameter,  ".505. 

Sectional  are>a,  .20  square  inch. 

Gauged  length,  3". 


Applied  loada. 


Total. 


Poundg. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

10.000 

12,000 

14,000 

16,000 

16,000 

16,200 

16,400 

16,600 
16,800 
17,200 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
27,890 


Per  square 
incn. 


POUTUU. 

1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60.000 
70,000 
76,000 
80,000 
81,000 

82,000 

83,000 

84,000 

86,000 

88,000 

92,000 

96.000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

124,000 

189,460 


Elongation 
per  inch. 


0. 


Inch. 


{ 


.000067 
.000900 
.000667 
.001000 
.001338 
.001700 
.002083 
.002367 
.002667 
.002783 
.002800 
.003333 
.008000 
.008433 
.008733 
.010000 
.011267 
.013600 
.016000 
.018667 
.020667 
.028600 
.026667 
.080000 
.034000 
.038667 


Successive ,  p«-monftnt 
elongation  ^®"Jf'^«^* 
per  inch.  I        ^^■ 


Inch. 
0. 

.000067 
.000238 
.000367 
.000338 
.000883 
.000867 
.000883 
.000834 
.000200 
.000166 
.000067 
.000633 
.004667 
.000433 
.000300 
.001267 
.001267 
.002233 
.002600 
.002667 
.002000 
.002833 
.008167 
.008383 
.004000 
.004667 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0.  i  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  139, 460 

Elastic  limit  per  square  inch  of  original  section do . . .    81, 009 

Elongation  per  Inch  after  rupture inch . .     .  1467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002800 

Reduction  in  diameter  at  point  of  rupture do. . .       .093 

Reduction  in  area  after  rupture,  per  cent  of  original  section —       84.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  radiating  from  the 

center. 
Elongation  of  inch  sections ".  10, ".  24*, ".  10 
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No.  6308. 

Marks,  A  I  Y. 

Diameter,  ".605. 

Sectional  area,  .  20  ^;quare  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  Inch. 

Successlye 

elongation 

permch. 

Permanent 
set. 

Succeflsive 
permanent 

set. 

Inch. 
0. 

Total. 

Per  square 
inch. 

Remarks 

PoutuU. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,400 

13,600 

18,800 
14,000 
14,200 
14,400 
14,800 
15,200 
16,000 
16.800 
17,600 
18,400 
19,200 
19,900 

Poundf. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60.000 
60,000 
67.000 

68,000 

69,000 
70,000 
71,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
99,600 

Inch. 
0. 

.000100 
.000683 

.•000667 
.001000 
.001367 
.001700 
.002167 
.002883 
/    .008333 
\    .019883 
.020883 
.020983 
.022000 
.023167 
.026833 
.028000 
.084000 
.041000 
.0600(N) 
.063338 
.063338 

Inch. 
.0 

.000100 
.000283 
.000834 
.000833 
.000367 
.000883 
.000467 

Inch. 
0. 
0. 

Initial  load. 

1 

0. 

.000166 



Elastic  limit. 

.001000 
.016000 
.001000 
.000600 
.001067 
.001167 
.002166 
.002667 
.006000 
.007000 
.009000 
.018333 
.020000 

1 

' 

; 

1 

1 

1 

Tensile  strength. 

1 

General  sumnuiry. 

Tensile  strength  per  square  inch  of  original  section pounds. .    99, 500 

Etostic  limit  per  square  inch  of  original  section do. .  •    67, 000 

Elongation  per  inch  after  rupture inch..     .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002833 

Beductlon  in  diameter  at  point  of  rupture do...       .165 

Seduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture r'.6  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

SloDRation  of  inch  sections M5/'.41*,  ^Ift 
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BIFLE-BABREL   STEEL,    .30-CALIBEB. 


No.  6309. 

Marks,  A  I  R  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

•4,000 

6,000 

8,000 

10,000 

12,000 

13,800 

14,000 

14,200 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

21,090 


Per  square 
Inch. 


FxmndiL 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
69,000 
70,000 
71,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
105,450 


Klonration 
per  Inch. 


Inch. 
0. 
.000100 
.000388 
.000667 
.001000 
.001367 
.001700 
.002067 
.002400 
.016333 
.017667 
.019867 
.022667 
.027767 
.032833 
.038333 
.046667 
.055333 
.068333 


SuccesBlve 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000233 
.000834 
.000333 
.000367 
.000333 
.000367 
.000338 
.013933 
.001334 
.002200 
.002800 
.005100 
.004566 
.006000 
.008334 
.008666 
.013000 


Permanent 
set 


Inch. 


0. 
0. 


0. 


sdoceasive 

permanent 

set 


0. 


Inch. 


RemarlcR. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  105,450 

Elastic  limit  per  square  inch  of  original  section do. . .    69, 000 

Elongation  per  incn  after  rupture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002400 

Reduction  in  diameter  at  point  of  rupture do. . .       .165 

Reduction  in  area  after  rupture,  percentof  original  section 54.6 

Position  of  rupture 1^.4  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inchsections ^18/.84*»^19 
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No.  6310. 

Marks,  A  I  R  R  1. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

ia,ooo 

18,200 

13,400 

18,600 

14,000 

14,400 

16,200 

16,000 

16,800 

17,600 

18,400. 

19,200 

20,420 


Per  square 
incn. 


Pounds. 
1,000 
6,000 
10,000 
20.000 
80,000 
40.000 
50,000 
60,000 
66,000 
66,000 
67,000 
68,000 
70.000 
72,000 
76.000 
80,000 
84,000 
88,000 
92,000 
96,000 
102,100 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000888 
.000667 
.001000 
.001388 
.001700 
.002083 
.002200 
.016667 
.017400 
.018600 
.020867 
.022883 
.027067 
.082167 
.067400 
.045000 
.068667 
.066667 


Sucoeasive 

elongation 

perinch. 


Inch. 


0. 


.000100 
.000288 
.000884 
.000688 

.000883 
.000867 
.000888 
.000167 
.014467 
.000788 
.001200 
.001767 
.001966 
.004784 
.006100 
.006288 
.007600 
.008667 
.012000 


Permanent 
set. 


Successive 

permanent 

set. 


Inch. 


0. 
0. 


.t. 

0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Ela*»lic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orlgnal  section pounds..  102,100 

Elastic  limit  per  square  Inch  of  original  section do...    65,000 

Elongation  per  inch  after  rupture inch..     .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Reduction  in  diameter  at  point  of  rupture do...       .156 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61.9 

Position  of  rupture 1''.4  from  neck 

Character  of  broken  surface fine  silky 

JSlODgation  of  inch  sections ''.12,  ^33*,  ^20 
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EIFLE-BABREL   STEEL,   .30-CALIBER. 


No.  6311. 

Marks,  A  I  R  2. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elonffation 

per  inch. 

Permanent 
Bet 

Saoceesiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

• 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

16,000 

;5,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

22,600 

Pounds. 

1,000 

5,000 

10.000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

113,000 

Inch. 
0. 

.000067 
.000800 
.000683 
.001000 
.001883 
.001667 

.ooaooo 

.002367 
.002400 
.002433 
.014000 
.014667 
.015600 
.016333 
.017833 
.019833 
.022667 
.028838 
.U830U0 
.038333 
.045000 
.053aS3 

Inch. 
0. 

.000067 
.000233 
.000883 
.000867 
.000883 
.000884 
.000883 
.000867 
.000083 
.000068 
.011567 
.000667 
.000833 
.000833 
.001600 
.002000 
.002834 
.005666 
.004667 
.005333 
.006667 
.008333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
EUustic  limit 

TeRsile  strength. 

•6: 

1                      1  

General  mmmarij. 

Tenflile  strength  per  square  inch  of  original  section ponnds. .  118, 000 

Slafltic  limit  per  square  inch  of  original  section do...    ''2,000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002488 

Reduction  in  diameter  at  point  of  rupture do. ..       .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface flne  silky,  cup  shaped 

Elongation  of  inch  sections 'M8,''.38»,*.13 
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No.  6312, 

Marks,  AIBR2. 
Diameter,  '^605. 
Sectional  area,  .20  square  inch. 
Grauged  len^,  8". 


AppUed  loads. 

Elongation 
permcli. 

SnoceflBlye 

elonsation 

perinch. 

Permanent 
set 

SaoceasiTe 

permanent 

set 

RemarkH. 

Total. 

Per  square 
inch. 

Pounds, 

200 

1,000 

2,000 

4.O0O 

6,  (MM) 

8,000 

10,000 

12,  (KM) 

14,000 

15,000 

15,200 

15,400 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

21,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70.000 
75,000 
76,000 
77,000 
78,000 
80,000 
84,000 
88,000 
82,000 
06,000 
100,000 
106,000 

Inch. 
0. 

.000188 
.000888 

.000667 
.001000 
.001888 
.001700 
.002000 
.002888 
.002S00 
.022767 
.028888 
.025888 
.027167 
.062888 
.088000 
.044667 

.066000 

Inch. 
0. 

.000188 
.(NXUOO 
.000884 
.000888 
.000888 
.000867 
.000800 
.000888 
.000167 
.020267 
.001066 
.001500 
.001884 
.005166 
.006667 
.006667 
.009166 
.011167 

Inch. 
0. 
0. 

Inch. 
0. 

Tnltial  load. 
Elastic  limit 

Tensile  strength. 

0. 

Oeneral  suinmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  108,000 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  incn  after  rupture  inch..     .2138 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002500 

Seduction  in  diameter  at  point  of  rupture do...       .145 

Beduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

FOflition  of  rupture 1".29  from  neck 

Character  of  broken  surface fine  silky 

Jongation  of  inch  sections ".29*,  ".23*,  ".12 

H,  Doc.  800 14 
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RIFLE-BABBEL   STEEL,  .30-OALIBEB. 


No.  6313. 

Marks,  A  I  B  3. 
Diameter,  ".505. 
Sectional  area  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
I>er  mch. 

Bucceasive 

elongation 

perinch. 

Permanent 
set. 

Suoceasive. 

permanent 

set. 

Remarks. 

Total. 

Per  Bouare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

13,600 

13.800 

14,000 

14,200 

14,400 

14,800 

15,200 

16,000 

16,800 

17,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
68,000 
69,000 
70,000 
71,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
102,800 

Inch. 
0. 

.000100 
.000600 
.000667 
.001000 
.001833 
.001667 
.002068 
.002267 
.002300 
.019383 
.020483 
.021483 
.022883 
.026000 
.081000 
.037000 
.045000 
.054833 
.068000 
.095667 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.(NI03H3 
.000384 
.000866 
.000234 
.000033 
.017033 
.001100 
.001000 
.001400 
.008167 
.005000 
.006000 
.006000 
.009333 
.013667 
.027667 

InctL 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

0. 

J 

. 

1    18,400 

I    19,200 

20,000 

20,660 

1 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  102, 800 

Elastic  limit  per  square  inch  of  original  section do...    09,000 

Elongation  per  inch  after  rupture inch. .      .2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002800 

Reduction  in  diameter  at  point  of  rupture do. . .       .  165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture l^.O  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ^16,  w.*!)*,  *.16 


BIFLE-BAOBEL   STEEL,   .30-OALIBEB. 
No.  6314. 


Marks,  A  I  B  B  3. 
Difimeter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Oeneral  mimmary. 

of  oriillu]  section poimda..    97,100 

)rirla>l  MCtiOD do.  —    TO,  WO 

■B Inch..      .MB7 

iftteiMtic  umit do...  .cozsn 

itraptnre do...       .175 

per  cent  OlorlgtiulNeUoti G7.2 

flae  silky,  cnp>h»ped 

".14,  ■^.  ».a 
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BIFLE-BAABEL  8TEBL,  .30-OALIBSB. 


No.  6317. 

Marks,  78  U. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauj^ed  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Suoceasive 

elongation 

perlnch. 

Permanent 
set 

Suoceflsive 

permanent 

set 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

15,200 

16,400 

16,600 

16,000 

16,400 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

28,200 

25,820 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

75,000 

76,000 

77,000 

78,000 

80,000 

82,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

126,600 

Inch. 
0. 

.000067 
.000800. 

.000688 
.001000 
.001888 
.001667 
.002000 
.002867 
.002588 
.000888 
.010000 
.010333 
.011388 
.012267 
.018667 
.016667 
.019788 
.022667 
.026000 
.030000 
.034000 
.039338 
.046500 

Inch. 

0. 

.000067 
.000288 
.(N)0tt88 
.000867 
.000883 
.000884 

'  .000888 

.nmtn 

.000166 
.006800 
.000667 
.000833 
.001000 
.000934 
.001400 
.008000 
.008066 
.002934 
.006338 
.004000 
.004000 
.005338 
.007167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Mmft. 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  126,600 

Elastic  limit  per  square  inch  of  original  section do...    76,000 

Elongation  per  inch  after  rupture inch..     .1738 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002688 

Beduction  in  diameter  at  point  of  rupture do...       .186 

Beduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ^10,^.30*,'.12 
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No.  6318. 

Marks,  78  U  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
permch. 

SacoeiBive 

elongation 

permch. 

Permanent 
set. 

Snoceflslye 

pezmanenlf 

set 

Remarks. 

Total. 

Per  square 
inch. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,600 

13,800 

14,000 

14,200 

14,400 

14.800 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

20,210 

Poitnda. 
1,0U0 
6,000 
10,000 
20,000 
80,000 
40,000 
60.000 
60,000 
68,000 
69,000 
70,000 
71,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
101,060 

Inch, 
0. 

.000100 
.000800 
.000683 
.000967 
.001383 
.001667 
.002000 
.002267 
.021000 
.022888 
.028267 
.024888 
.026888 
.029883 
.033000 
.065167 
.042500 
.051667 
.062000 

Inch. 
0. 

.000100 
.000200 
.000883 
.000834 
.000866 
.000334 
.0UKt83 
.000267 
.018788 
.001888 
.000984 
.001066 
.(NV2000 
.006000 
.002667 
.008167 
.007888 
.009167 
.010838 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,050 

Elastic  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  incn  after  rupture inch..     .2183 

EtoBgation  per  inch  under  strain  at  elastic  limit do...  .002267 

Bedoction  in  diameter  at  point  of  rupture do. . .      .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture l".!  from  neck 

CluutBcter  of  broken  surfkce fine,  silkv,  cup  shaped 

Elongatioa  of  inch  sections '<\84», ''.19,  "'.ll 
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BIFLE-BARREL   STEEL,  .dO-OALIBEB. 


No.  6837. 

Marks,  S. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

perinch. 

Permanent 
set 

Successiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 
14,400 
14,600 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
26,410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 

70,000 

71,000 
72,000 
78,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
132,060 

Inch. 
0. 

.000100 
.000300 
.000683 
.000967 
.001800 
.001633 
.001967 
/    .002333 
\    .004200 
.004533 
.004967 
.005300 
.005767 
.007000 
.007833 
.008900 
.011067 
.013333 
.015700 
.018000 
.020700 

Inch. 
0. 

.000100 
.000200 
.0003S3 
.000334 
.O0aS33 
.000383 
.000384 
.000866 
.001867 
.000333 
.000434 
.000333 
.000467 
.001233 
.000833 
.001067 
.002167 
.002266 
.002367 
.002300 
.002700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 



Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  182,060 

Elastic  limit  per  square  inch  of  original  section do . . .    70, 000 

Elongation  per  inch  after  rupture inch. .     .1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002888 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".09,  ".29*,'^.10 


BIFIiE-BABBEL   STEEL,   .dO-OALIBEB. 
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No.  6338. 

Marks,  C  S. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gkiuged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SuccesBlye 

elongation 

per  inch. 

Permanent 
set. 

Sncceflsive 

permanent 

set 

Remarks. 

Total. 

Per  gqnard 
Inch. 

Pounds, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,  (NN) 

12,000 

18,200 

18,400 

13,600 

18,800 

14,000 

14,400 

14,800 

16,200 

15,600 

16,000 

16,800 

17.600 

18,400 

19.200 

20,000 

25,100 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
66,000 
67,000 
68,000 
69,000 
70,(100 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100,000 
125,600 

Inch. 
0. 

.000100 
.000800 
.000683 
.001000 
.001333 
.001700 
.002000 
.002233 
.006667 
.007267 
.007667 
.flOROOO 
.009233 
.010233 
.011333 
.012400 
.013667 
.016483 
.018667 
.021700 
.024333 
.028000 

Inch. 
0. 

.000100 
.000200 
.UNMKffi 
.000867 
.000833 
.000867 
.000800 
.00(r233 
.004434 
.000600 
.000400 
.000333 
.001233 
.001000 
.001100 
.001067 
.001167 
.002866 
.002234 
.003(133 
.002633 
.003667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaatic  limit. 

Tensile  strength. 

0. 

Oeneral  summary. 

TenaOe  strength  per  sqtiare  inch  of  original  section pounds..  125.500 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch..     .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002288 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture l".48from  neck 

Character  of  oroken  surface fine  silky 

Elongation  of  Inch  sections ^^.11,^27*,  ^.10 
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BIFLE-BARBEL   STEEL,  .aO-GALIBEB. 


No.  6339. 

Marks,  S  c(Jj 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SucoeaBive 

elongation 

perlnch. 

Permanent 
set. 

Sncceasive 

permanent 

set 

Remarks. 

Total. 

Per  square 
incn. 

PountU. 

20O 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,800 

14,000 

14,200 

14,400 

14.600 

14,800 

16,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

26,730 

Pimndt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
133,650 

Inch. 
0. 

.000100 
.000338 
.000667 
.001000 
.001867 
.001783 

.orKau88 

.002367 
.008988 
.004267 
.004683 
.006000 
.005483 
.006388 
.007800 
.006667 
.010100 
.012667 
.015167 
.017538 
.02US83 

Inch. 
0. 

.000100 
.000283 
.000884 
.0(KKt») 
.000367 
.000666 
.000800 
.000884 
.001566 
.000884 
.000366 
.000367 
.000433 
.000900 
.000967 
.001367 
.001433 
.002567 
.002500 
.002866 
.002800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

.000088 

.066633 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  188,660 

Elastic  limit  per  square  Inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .1638 

Elongation  per  inch  under  strain  at  elastic  limit do...  .008867 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture 1".44  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections "'.OO,  ".28*,  ".12 


BIFLE-BABREL   STEEL,   .30-OALIBBB. 
No.  6310. 


Marks,  S  S  O. 

Dumetor,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Qfntral  tummaiy. 

ftrelachotDTlftiislaectlon pomid*..  133,ssa 

Inofa o( orlglnBT Bection do...    70,000 

trrDptare Incb..     .IWT 

lerB&BlDMeluUc limit do...  .002483 

it  poln  t  ot  rapture do. . .       .  12& 

rapture,  per  cent  of  origliuaaecthm ffi.8 

l."08trom  neck 

[»ce flne.dlkT 

,_oni '.as*,".!*",.* 
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RIFLE-BABBEL   STEEL,  .dO-GALIBEB. 

Barrel  Steel,  Annealed  in  Charcoal. 


No.  6357. 

Marks,  S  C  c{>. 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  len^h,  3". 


Applied  loads. 

EloDfation 
per  inch. 

SaccesBlYe 

elongation 

perlnch. 

Permanent 
set. 

Buccessive 

permanent 

set. 

Total. 

Per  square 
inch. 

founda. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,600 

12,000 

12,400 

12,800 

18,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,600 

Founda. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
60,000 
61,000 
52,000 
68,000 
54,000 
56,000 
56,000 
66,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 
100,000 
113,000 

Inch. 
0. 

.000100 
.000300 
.000638 
.000967 
.001333 
.001633 
.001667 
.001700 
.001733 
.001767 
.006338 
.007000 
.007833 
.009067 
.010167 
.011233 
.014367 
.016333 
.018667 
.021333 
.025600 
.028900 
.033167 
.037400 
.048333 

Inch. 
0. 

.000100 
.000200 
.(N)083» 
.000334 
.000366 
.000300 
.000034 
.000033 
.000063 
.000034 
.004566 
.000667 
.000633 
.001234 
.001100 
.001066 
.008134 
.001966 
.002834 
.002666 
.004267 
.003300 
.004267 
.004233 
.005933 

Inch. 

0. 

0. 

TncfL 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  118,000 

Elastic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture inch. .     .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001767 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduc  tion  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture IM  from  neck 

Character  of  broken  surface silky,  Interspersed  with  fine  granulation 

Elongation  of  inch  sections M3,^.28*,M1 


RIFLB-BARBEL  STEEL,  ,  SO-O ALIBBB.  219 

Hollow  Specihen  fboh  Bnrr  of  Babbel  afteb  Special  Teeat- 


No.  6369. 
Marks,  S  O. 

Exterior  diameter,  ".S88. 
Interior  diameter,  ".295. 
Sectional  area,  .203  square  inch. 
Grftuged  length,  3". 


„._.Bragn«reliiehciIoti«iiuaNct>an ponnda..  v»,W) 

Xluttc  limit  per  ■qaufi  Incb  of  original  aacUoD,  not  well  defined do...    48,000 

KlonigMlon  per  Inch  after  rupture iDCb..      .108! 

KlongsUon  perlncb  under  nnin  ateleMlc  limit do...  .001GS7 


lA  point  ol  rapture  (eiloior) do... 


Pwltlon  of  rupture l*.eti(>in  neck 

Cliukcter  of  broken  nirface '— "• -"■  -"■--■■■ ■ 

XloDgitlaioIInctiMatbni 


,.  gnuiaUr«(percent,illkTlBpetc« 
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BIFLB-BABBEL   8TEEI/,   .dO-OALIBEB. 

BoLLED  Barrel  Annealed  in  Chabooal. 


No.  6373. 

Marks,  S  C  L. 

Diameter,  ".505. 

Sectional  area,  .30  square  inch. 

Gauged  length,  3". 


Api>Iied  loads. 

Eloonttlon 
per  Inch. 

Sacoeniye 

elongation 

perlnch. 

Permanent 
Bet. 

Snooenlye 

permanent 

■et 

Total. 

PerMUAre 
inch. 

Pounda. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

11,400 

U,600 

11,800 

12,000 

12,400 

12,800 

18,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,790 

Pound$. 
1,000 
5,000 
10,000 
20,  (XX) 
80,000 
40,000 
60,000 
55.000 
56,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
118,960 

Inch. 
0. 

.000188 
.000883 
.<KXM67 
.001000 
.001867 
.001700 
.001888 
.001900 
.008667 
.005667 
.007067 
.007783 
.009867 
.010833 
.012867 
.014667 
.017867 
.020100 
.028000 
.027000 
.080767 
.085067 
.040633 

Inch. 
0. 

.000188 
.UNKSOO 
.(KNHW4 
.(KXXtt3 
.0(Xn67 
.(NNW33 
.000133 
.000067 
.001767 
.002000 
.001400 
.000666 
.001684 
.000966 
.002584 
.001800 
.008200 
.(Ntt283 
.002900 
.004000 
.003767 
.004300 
.005766 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

TensUe  strength. 

0. 

■ 

General  mmmary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..  118,960 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch..     .1600 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do. . .       .  095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture *'.86  from  neck 

Character  of  broken  surface silky,  interspened  with  fine  granulatioiis 

Elongation  of  inch  sections ''.09,'.18,''.26* 


BIFLS-BABBEL  STEBL,  .dO-OALIBEB. 

Rolled  Babbbl  Annealeb  m  Lome. 
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No.  6874. 

Marks,  S  L. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonxatioii 
permcb. 

Sneoeflilve 

eloncation 

perinch. 

Pennanent 
set 

SncoesslTe 

permanent 

set 

Remarks. 

Total. 

Peraqnaie 
inch. 

Pounds. 

20O 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,200 

12,400 

12,600 

12,800 

18,000 

18,200 

18,600 

14,000 

14.400 

16,200 

16,000 

18,800 

17,600 

18,400 

19,200 

20,000 

25,570 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
68,000 
70,000 
72,000 
78,000 
80,000 
84,000 
88,000 
«2,000 
96,000 
100,000 
127,860 

Inch, 
0. 

.000100 
.000600 

.000667 
.(NUOOO 
.001888 
.001700 
.002088 
.002067 
.002100 
.006500 
.006788 
.004267 
.004667 
.006867 
.006688 
.007888 
.009567 
.0U667 
.018888 
.016800 
.019000 
.022000 
.024607 

Inch, 
0. 
.000100 

.(NI0H67 
.000688 
.000688 

.(XNN{67 
.000688 

.(M)0084 
.000088 

.001400 
.000288 
.000684 
.000400 
.000700 
.001160 
.000800 
.002284 
.002100 
.002166 
.002467 
.002700 
.008000 
.002667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  ntmmary. 

Tttiflile  strength  per  sqnaie  inch  of  oiiglnal  section pounds..  127,860 

Blastic  limit  per  sqnare  inch  of  original  section do...    62,000 

Bkmgation  per  inch  after  rupture inch..    .18888 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Seduction  in  diameter  at  point  of  rupture do...      .066 

Beductioiiinareaafternipture,  per  cent  of  original  section 80.7 

Position  of  rupture at  middle  of  stem 

GhaiBCter  of  broken  surface silky  center,  fine  granular  at  the  oircumlerance 

Elongation  of  inch  sections ".08,".23>,'M0 
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bifle-barbel  stbel,  .do'calibeb. 
Rolled  Babbel  Annealed  in  Sand. 


No.  6375. 

Marks,  S  S  S. 

Diameter  ".505. 

SectioDal  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

ElonffatioD 
permch. 

Succefliiye 

elongation 

perinch. 

Permanent 
set. 

Bnocesiiye 

permanent 

set. 

Remarks. 

Total. 

Peraqiiare 
Inch. 

PtmndB. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,200 

12,400 

12,600 

12,800 

18,000 

18,200 

18,400 

18,600 

13,800 

14,000 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

25,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
128,100 

Inch. 
0. 

.000188 
.OOOBSS 
.000667 
.001000 
.001867 
.001700 
.002033 
.002100 
.002167 
.002283 
.002300 
.002383 
.002083 
.003800 
.005000 
.005267 
.005700 
.006667 
.009000 
.010900 
.018388 
.015667 
.018088 
.021100 
.024000 

Inch, 
0. 

.000188 
.000200 
.000884 
.000838 
.000867 
.000866 
.O0OB88 
.000067 
.000067 
.000066 
.000067 
.000033 
.000600 
.000867 
.001700 
.000267 
.000488 
.000967 
.002883 
.001900 
.002438 
.002834 
.002866 
.008067 
.002900 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..   128,100 

Elastic  limit  per  square  inch  of  original  section do...     65,000 

Elongation  per  inch  after  rapture... « inch..       .1438 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002888 

Reduction  in  diameter  at  point  of  rupture do...        .115 

Reduction  In  area  after  rupture,  percentof  original  section 40.8 

Position  of  rupture '1.06  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sectioDfl • "AHt  ^.16,  ^.20* 


SIFLE-BARBBL   8TEEL,   .  30-CAIiIBEB. 
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No.  6377. 

Marks,  A  Bi 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gktuged  length,  3". 


Applied  loads. 

ElongaUon 
per  incli. 

Sucoeesive 

elongatioD 

per  Inch. 

Permanent 
set. 

SnccesBive 

permanent 

set. 

Remarks. 

Total. 

PerBQuare 
Inon. 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,  (XN) 

14,000 

14,200 

14,400 

14,000 

14,800 

15,000 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,700 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
118,500 

Inch. 
0. 

.000188 
.000800 

.000638 
.001000 
.001838 
.001667 
.002083 
.002867 
.002^ 
.002500 
.014883 
.015000 
.015700 
.016667 
.018333 
.020167 
.024000 
.0288:^ 
.088067 
.(188888 
.045383 

Inch. 
0. 

.000188 
.000167 
.000338 
.000367 
.000838 
.000334 
.000366 
.000334 
.000066 
.000067 
.011833 
.000667 
.000700 
.000967 
.001666 
.001884 
.003883 
.004333 
.004734 
.005266 
.007000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

0. 

Oenercd  svummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    113,500 

Elastic  limit  per  square  inch  of  original  section do...     72,000 

Elongation  per  incn  after  rupture inch..       .1938 

Elongation  per  inch  under  strain  at  elastic  limit ,Ao...    .002500 

Reduction  In  diameter  at  point  of  rupture do...        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture 1".55  from  neck 

Character  of  broken  surface line  silky,  with  trace  of  granulation 

EloDgstion  of  inch  sections ".14, ''.SI*,  ".18 
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BIFLE-BABBEL   STEEL,   .dO-OALIBEB. 


Marks  A  B, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  6378. 


Applied  loads. 

Elongation 
perlnch. 

Sncceeslye 

elongation 

perlnch. 

Permanent 
set. 

SnccesBiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pvuvdt, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

16,000 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

23,800 

Pwindit. 

1,000 

5.000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

78,000 

80.000 

84,01)0 

88.000 

92.000 

96.000 

100.000 

104.000 

108.000 

119,450 

Inch, 
0. 

.000188 
.000600 

.000683 
.000967 
.001800 
.(Xn667 
.002083 
.002400 
.002467 
.002688 
.002600 
.002633 
.012883 
.012983 
.014000 
.015667 
.019000 
.022733 
.026383 
.080667 
.085388 
.040167 
.047883 

Inch. 
0. 

.000188 
.000167 
.000338 
.000384 
.000888 
.000367 
.000866 
.000867 
.000067 
.000066 
.000067 
.000088 
.009700 
.000600 
.001067 
.001667 
.008883 
.008733 
.003600 
.004884 
.004666 
.004884 
.007166 

Inek, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

0. 

■ 

Chmeral  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    119,460 

Elastic  limit  per  square  inch  of  original  section do...     74,000 

Elongation  perlnch  after  rupture inch..       .1783 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002688 

Beducticm  in  diameter  at  point  of  rupture do...        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  flection 87.1 

Position  of  rupture I'' from  neck 

Character  of  broken  surface fine,  silky,  trace  of  gianulation 

Elongation  of  inch  sections ^.sd*,'<'.16,'',11 


RIFLS-BABBEL  STEEL,  .  30-0 ALIBER. 
No.  6379. 


Marks,  A  G,. 
Diameter,  ".SOS- 
Sectional  area,  .20  square  inch. 
Grauged  length,  3". 


Oeneral  tummani. 

Tendle  itienfth  per  •qoore  Inch  of  orlgliuU  aectlon IKXindi..  112,460 

EUAlc  limit  perwjuare  Inch  of  oiigliuu  sectloii  -  -  -  -  -  - do...    72,000 

Elongallan  per  loch  after  rupture incb..     .2000 

Elongatkni  per  inch  under  Btnin  al  elaalio  limit do...  .002500 

Redaction  in  diameter  at  point  ol  rupture do...       .13S 

tteductloolnareaaftermpture.  percentoforlginalKcUon 46.2 

PoalUon  of  rapture I".«  from  neck 

CfawacteTol  broken  mrfacs lino  allky,  trace  olmnolation 

- AKCtlona •.12, ".«•, ".H 

H.  Doa  300 16 
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BUXE-BABBEL   STEEL,  .dO-OALIBEB. 


No.  6380. 

Marks,  A  G  2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloiiaation 
pcrmch. 

BucoefMlye 

elongation 

per  inch. 

Pennanent 
set. 

SuocesBive 

pennanent 

set 

1 

Total. 

Persouare 
inch. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,2UU 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

15,600 
15,800 
16,000 
16.400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
26,020 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,  (NN) 
73,000 
74,000 
75,000 
76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116.000 

130,100 

Inch. 
0. 

.000100 
.000300 
.(NNM38 
.000967 
.001388 
.001667 
.002068 
.002867 
.002488 
.002600 
.002688 
.002567 
.002688 
.002667 
/    .002700 
\    .005667 
.008888 
.008700 
.009367 
.010400 
.012000 
.015000 
.017667 
.020600 
.023888 
.027000 
.031333 
.038500 
.041000 

Inch. 
0. 

.000100 
.000200 
.000688 
.000884 
.000866 
.000884 
.000866 
.000384 
.000066 
.000067 
.000038 
.000084 
.000066 
.000034 
.000083 
.002967 
.002666 
.000867 
.000667 
.001038 
.001600 
.008000 
.002667 
.002833 
.002883 
.003667 
.004333 
.007167 
.002500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 

0. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poundfl..  180,100 

Elastic  limit  per  square  inch  of  original  section do...    77,000 

Elongation  per  inch  after  rupture inch..     .1483 

Elongation  per  inch  under  strain  at  elasticlimlt do...  .002700 

Reduction  in  diameter  at  point  of  rupture do...       .086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Position  of  rupture I'i'.OS  from  neck 

Character  of  broken  surface fine  silky,  interspersed  with  granular  metal 

Elongation  of  inch  sections ^.20*,  M4,  ".09 


BIFLE-BABREL   STEEL,   .dO-CALIBEB. 
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No.  6381. 

Marks  A  B 1,  B. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Ganged  lengUi,  8". 


Applied  loads. 


Total. 


Poumdt, 

200 

I,00O 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

13,000 

IS,  200 

13,400 

18,000 

14,000 

14,400 

15,200 

16,000 

16.800 

17,600 

18,400 

19,200 

21,190 


Perfiqiiare 
incih. 


Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
66,000 
66,000 
67,000 
68.000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
106,960 


Eloii|;ation 
per  Inch. 


0. 


Inch. 


.000188 
.000600 
.000688 

.000967 
.001888 
.001667 
.002088 
.002267 
.014888 
.016267 
.016167 
.018400 
.019600 
.028888 
.028667 
.068488 
.uooooo 
.046000 
.064667 


SnocenlTe 

elongation 

per  inch. 


6. 


Inch. 


.000188 
.000167 
.000888 
.000884 
.000866 
.000884 
.000866 
.000284 
.012066 
.000984 
.000900 
.002288 
.001100 
.008888 
.006884 
.004766 
.004900 
.006667 
.009667 


Pennanent 
set 


Inch. 


0. 
0. 


0. 


BuooeflBlye 

pennanent 

set. 


Inch. 


0. 


RemarkM. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  itrength  per  square  inch  of  original  section pounds..    105,060 

Blastic  limit  per  sqiutre  inch  of  original  section do...     65,000 

Elongation  per  inch  after  rapture inch..       .2000 

Elongation  per  ineh  under  strain  at  elastic  limit do...    .002267 

Reduction  in  diameter  at  point  of  rapture do...        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 8 

Position  of  rupture l^'.OO  from  neck 

Character  of  Droken  surface fine  silky,  trace  of  granulation 

KUmgatton  of  inch  sections '.12, ''.19,^29* 


228 


RIFLE-BASBEL   STEEL,   .  dO-CALIBSB. 


No.  6382. 

Marks,  A  B  2,  B. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Granged  length,  3". 


Applied  loads. 

Elongation 
permclL 

SocoobbItb 

etongation 

perlndL 

Pemianent 
■et. 

SoccesBiTe 

pennanent 

eet 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

1^000 

6,000 

8,000 

10,000 

12,000 

12,800 

13,000 

13,200 

13,400 

13,600 

13,800 

14,000 

14,400 

16,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,260 

Pounds. 
1,000 
6,000 
10,0(W 
20,000 
80,000 
40,000 
60,000 
60,000 
64,000 
66,000 
66.000 
67,000 
68,000 
69,000 
70,000 
72,000 
76,000 
80,000 
84,000 
8K,(XN) 
92,000 
96,000 
100,000 
111,260 

Inch. 
0. 

.000100 
.000600 

.0U0683 
.000067 
.001388 
.001667 
.002000 
.002167 
.002200 
.002283 
.012388 
.013800 
.018783 
.014333 
.016667 
.018667 
.022667 
.027000 
.081467 
.036000 
.041888 
.060388 

0. 
.000100 
.000200 
.000888 
.000884 
.000866 
.000684 
.000888 
.000167 
.000088 
.OtKXRB 
.010100 
.000967 
.000438 
.000600 
.001334 
.008000 
.004000 
.004888 
.004167 
.004833 
.006883 
.008600 

IndL 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

GenercU  summary. 

Tensile  strength  per  square  inch  of  original  section....... pounds..  111,280 

Elastic  limit  per  square  inch  of  original  section do . . .    66, 000 

Elongation  per  inch  after  rupture inch..     .1688 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Reduction  in  diameter  at  point  of  rupture do...       .096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture ^^.60  from  neck 

Character  of  broken  surface finesUky,  trace  of  granulation 

Elongation  of  inch  sections ''J2B^,'',11,''.W 


BIFLB-BARBEL   STEEL,   .30-GALIBEB. 
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No.  6383. 

Marks,  A  G^,  B. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elonntion 
permch. 

SaooesBlye 

elongation 

perinch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Jimnda. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,200 

12,400 

12,600 

12,800 

18,200 

18,600 

14,400 

16,200 

16,000 

16,800 

17,600 

18,400 

19,200 

21,480 

Founda. 
1,000 
6,000 
10,000 
20,0(X> 
80,000 
40.000 
60,000 
60.000 
61.000 
62,000 
68.000 
64,000 
66,000 
68,000 
72,  (NX) 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
107,400 

Jfie&. 
0. 

.000100 
.000800 

.000688 
.001000 
.001888 
.001667 
.002088 
.002100 
.010888 
.011288 
.QU667 
.018888 
.014667 
.018500 

Atatm 

.026767 
.081000 
.086167 
.048000 
.066667 

Inch. 
0. 

.000100 
.000200 
.000888 
.000067 
.000888 
.000884 
.000666 
.000067 
.00R288 
.000900 
.000481 
.001666 
.001884 
.008888 
.008500 
.008767 
.005288 
.006167 
.006888 
.018667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

Oeneral  tummary. 

Teniile  strength  per  square  inch  of  original  section poundc..  107,400 

ElasEtic  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rupture inch..     .2000 

Elofngation  per  inch  under  strain  at  elastic  limit do...  .002100 

Beduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Foeition  of  rupture 1''.5  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ''.12,''.82«,*'.16 
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BIFLE-BABBEL   STEEL,   .30-OALIBEB. 


Marks,  A  G,,  B. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  6384. 


Applied  loads. 

Elonntlon 
per  Inch. 

Succevlve 

elongation 

perinch. 

Pennanent 

set. 

Bttoceaaive 

pemument 

let. 

RemarkR. 

Total. 

Perwmare 
inch. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,600 

13,800 

14,000 

14,200 

14,400 

14,800 

16,600 

16,400 

17,200 

18,000 

18,800 

19,200 

20,000 

20,800 

21,600 

22,400 

24,270 

Pounds. 

1,000 

6,000 

10.000 

20,000 

30,000 

40,000 

60,000 

60,000 

68,000 

69,000 

70.000 

71.000 

72.000 

74.000 

78.000 

82,000 

86,000 

90,000 

94,000 

96,000 

100,000 

104,000 

108,000 

112,000 

121,360 

Inch. 
0. 

.000100 
.(NNMOO 
.000683 
.000967 
.001888 
.001667 
.002000 
.002800 
.002888 
.009000 
.009667 
.010287 
.011333 
.014167 
.017167 
.019833 
.023000 
.026667 
.028600 
.033667 
.037333 
.043333 
.061388 

Inch. 
0. 

.000100 
.000200 

.000833 
.000884 

.(NNRW6 
.000884 

.001333 
.000800 
.000033 

.006607 
.000667 
.000700 
.001166 
.002834 
.009000 
.002666 
.003167 
.003667 
.001833 
.006167 
.008666 
.006000 
.008000 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 
Rlaiitin  limit. 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  equare  inch  of  original  section pounds..  121,880 

ElasticUmit  per  sqoare  inch  of  original  section do...    09,000 

Elongation  per  inch  after  rupture inch..      .1467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002838 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture at  middle  of  the  stem 

Character  of  broken  surface ^ flnesranular 

Elongation  of  inch  sections ''.10,'.2S*,*.ll 
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No.  6885. 

Hollow  specimen. 

Marks,  JX. 

Exterior  diameter,  ".588. 

Interior  diameter,  ".300. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Blongation 
per  Inch. 

Snccessiye 

eloDcation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2.000 
4,000 
6,000 
8,000 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,200 
12,400 
12,600 
12,800 
13,200 
13,600 
14,400 
15,200 
16,000 
16.800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
25,280 

Pounds. 

1,000 

5.000 

10,000 

20,000 

80,000 

40,000 

50,000 

55,000 

56,000 

57.000 

58,000 

59,000 

60,000 

61,000 

62,000 

68,000 

64,000 

66,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100.000 

104.000 

106,000 

112,000 

116,000 

126,400 

Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001633 
.001800 
.001867 
.001900 
.001967 
.002083 
.008967 
.004400 
.004700 
.005100 
.005667 
.006367 
.007300 
.009167 
.011400 
.018333 
.015667 
.018167 
.020833 
.023500 
.026667 
.080000 
.034333 
.089833 
.(M5333 

Jnek. 
0. 

.000100 
.000200 
.000833 
.000334 
.000883 
.000383 
.000167 
.000067 
.000088 
.000067 
.000066 
.001934 
.000433 
.000800 
.000400 
.000567 
.000700 
.000983 
.001867 
.002233 
.001933 
.002334 
.002500 
.002666 
.002667 
.003167 
.003333 
.004383 
.005000 
.006000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strengrth. 

- 

0. 

1 ■ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  126, 400 

Elastic  limit  per  square  inch  of  original  section do...    59,000 

Elongation  per  incn  after  rupture inch..     .1238 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Reduction  In  diameter  at  point  of  rupture  (exterior) do. . .       .068 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface fine,  granular 

Elongation  of  inch  sections ''.09,''.11,".17* 
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Open  Hearth  Stock,  Lime  Annealed  in  Fubnaoe  after  Cooling 

FROM  Rolling  Heat. 

No.  6390. 

Marks,  L  B  from  breech. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elonffatioii 
per  Inch. 

SucceiHiye 

elongation 

per  inch. 

Permanent 
set 

SuocesBiTe 

permanent 

■et 

Remarks. 

Total. 

Pergquare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11.600 

12,000 

12,400 

12,800 

13,600 

14,400 

16,200 

16.000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,010 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
62,000 
63,000 
64.000 
66,000 
66,000 
67,000 
68,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
110,060 

Inch. 

0. 

.000100 
.000800 
.000600 
.000967 
.001800 
.001667 
.001767 
.001800 
.001867 

.  .004867 
.006083 
.006667 
.006988 
.006100 

.wm» 

.010667 
.013383 
.016000 
.019033 
.022888 
.026000 
.030400 
.086000 
.042733 
.061000 

Inch. 
0. 

.000100 
.000200 
.0U0800 
.000867 
.000833 
.000867 
.000100 
.000033 
.000067 
.008000 
.001166 
.000684 
.000866 
.001167 
.001283 
.001384 
.002666 
.002667 
.008068 
.008800 
.008667 
.004400 
.006600 
.006788 
.006267 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  loMl. 
ElasUc  limit 

Tensile  strength. 

0. 

Qeneral  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110,060 

Elastic  limit  per  square  inch  of  original  section do. . .    64, 000 

Elongation  per  inch  after  rupture inch . .      .  1767 

Elongation  per  inch  under  strain  at  clastic  limit do...  .001867 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  nipture ^^.7  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sectioDfl ^.10, ''.10, '^.89^ 


RIFLE-BARBEL   STEEL,  .dO-OALIBER. 

No.  6891. 
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Marks,  L.  M.  from  muzzle. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ghmged  length,  8''. 


Applied  loads. 

Elongation 
permch. 

SncoenlTe 

elongation 

per  inch. 

Permanent 
set* 

SacceaslTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Founds, 

200 

1,000 

2,000 

4,000 

6,000 

H,000 

10,000 

11.000 

12,000 

12.200 

12.400 

12.600 

12,800 

18,200 

18,600 

14,400 

15,200 

16.000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

28,940 

1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
60,000 
55,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
72,000 
76.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104,000 
108,000 
U9,700 

Inch. 
0. 

.000100 
.000800 

.000667 
.001000 
.001888 
.001667 
.001900 
.002068 
.002067 
.00GQ67 
.006567 
.006100 
.007338 
.008167 
.011100 
.018000 
.015667 
.018800 
.021883 
.024667 
.028000 
.062167 
.066667 
.043000 

Inch. 
0. 

.000100 
.000200 

.000667 

.(NNJK88 
.000684 

.000283 
.000133 
.000084 
.008200 
.000800 
.000{)83 
.001233 
.000834 
.002988 
.001900 
.002667 
.002883 
.002833 
.008384 
.008388 
.004167 
.004500 
.006338 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUo  limit. 

• 

0. 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  119,700 

Elastic  limit  per  square  inch  of  original  section do . . .    61, 000 

Elongation  per  incn  after  rupture inch..      .1867 

Elongation  per  inch  under  soain  at  elastic  limit do. . .  .002067 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.3 

Position  of  rupture , rM8  from  neck 

Character  of  broken  surface silky,  trace  of  fine  granulation;  partial  fracture  of  stem  at 

center  punch  mark,  defining  inch  sections  on  surface  of 

stem. 
Elongation  of  inch  sections ".18»,  ".27*. 'Ml 
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BIFLE-BABBEL   STBBL,   .30-OALIBEB. 

Rolled  Barbel  Steel. 
No.  6397. 


Marks,  S  X  M  from  muzzle. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Grauged  length,  3". 


Applied  loads. 

Elonsation 
I>ermch. 

Snccesslye 

elongation 

perlnch. 

Permanent 
set. 

Sncoeasive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

JPowuU. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

16,200 

16,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,910 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,  (NK) 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74.000 
75,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
114,660 

Inch. 
0. 

.000100 
.000800 

.0(N)688 
.000967 
.001800 
.001667 
.002000 
.002833 
.002867 
.013683 
.014000 
.014667 
.015833 
.016267 
.017687 
.019333 
.022988 
.027383 
.081600 
.096333 
.043383 

Inch. 
0. 

.000100 
.000200 
.000838 
.(XNKffi4 
.000383 
.0008b7 
.000333 
.000838 
.000034 
.011166 
.000467 
.000667 
.000666 
.000934 
.001400 
.001666 
.003600 
.004400 
.004167 
.004838 
.007000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 
Elastic  limit. 

Tensile  strength. 

0. 

General  fummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  114,660 

Elastic  limit  per  square  inch  of  original  section do...    71,000 

Elongation  per  incli  after  rupture inch. .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002867 

Reduction  in  diameter  at  point  of  rupture do. . .       .  115 

Redaction  in  area  after  rupture,  per  cent  of -original  section 40.8 

Position  of  rupture l"'.  21  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections M8,«'.22<',».21* 


BIFLK-BABBEL   STEEL,   .30-OALIBEB. 
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No.  6898. 


Marks,  S  X  B,  from  breech. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  load& 

Elongation 
per  inch. 

Succeflsive 

elongation 

per  Inch. 

Permanent 
Bet 

SoooeflBiYe 

permanent 

set 

Remarks. 

Total. 

Per  square 

Pounds. 

200 

1,000 

2,000 

4,(NN) 

6,000 

8,000 

10,000 

12,000 

18,000 

18,200 

18,400 

13,600 

18,800 

14,000 

14,400 

14,800 

16,200 

16,000 

16.800 

17,600 

18,400 

19,2U0 

20,000 

22,080 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
110,150 

Indi. 
0. 

.(Nxnoo 

.(XIOROO 
.000688 
.001000 
.001388 
.001667 
.002000 
.002288 
.002267 
.002800 
.015867 
.016667 
.017267 
.018388 
.019667 
.021667 
.026(XI0 
.029767 
.084667 
.040000 
.047667 
.058888 

Inch. 
0. 

.000100 
.OUKMX) 
.000888 
.000367 
.000388 
.00U8S4 
.000888 
.(KX)288 
.000084 
.000088 
.018067 
.001800 
.000600 
.001066 
.001884 
.002000 
.004888 
.003767 
.004900 
.005888 
.007667 
.010666 

JncA. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  summary. 

Tensfle  strength  per  square  inch  of  original  section pounds..  110,150 

Elasticlimit  per  square  inch  of  original  section do...    67,000 

Elongation  per  Incn  after  rupture inch..      .1883 

Elongation  per  Inch  under  strain  at  elastic  limit ^ do...  .002800 

Beductlon  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Position  of  rupture 1''.5  from  neck 

Character  of  broken  surface fine,  sil  ky 

XLongationof  InchsectionB ".14,  ".80*,  ".11 
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BIFLE-BABBEL   STEEL,   .30-OALIBEB. 


No.  6399. 

Marks,  S. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gktuged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SncceaBlve 

olongation 

per  inch. 

Permanent 
set. 

Suoceasive 

permanent 

set 

Remarks. 

■ 

Total. 

Per  square 
Inch. 

P&andt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

16,000 

16,200 

16,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

28,200 

24,000 

26,810 

Founds. 

1,000 

6,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

70,000 

71,000 

72,000 

78,000 

74,000 

76,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

181,660 

Inch, 
0. 

.000100 
.000800 
.000683 

.mm? 

.001800 
.001688 
.001967 
.002883 
.002867 
.002400 
.006600 
.006967 
.006600 
.007000 
.008067 
.009100 
.011833 
.018667 
.010833 
.019083 
.021000 
.024833 
.028238 
.082000 
.086600 
.048000 

Inch. 
0. 

.000100 
.000200 
.000338 
.000884 
.000333 
.000333 

.ouKm 

.000866 
.000034 
.000083 

.003100 
.000467 
.000633 
.000400 
.001067 
.001033 
.002233 
.002384 
.002666 
.002700 
.002667 
.008283 
.008400 
.003767 
.004600 
.006600 

Inch, 
0. 
0. 

Inch. 
0. 

InlUal  load. 
Elastic  limit 

• 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..  131,660 

Elastic  limit  per  square  inch  of  original  section do . . .    72, 000 

Elongation  per  inch  after  rupture inch. .     .  1638 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002400 

Reduction  in  diameter  at  point  of  rupture do. . .       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48. 8 

Position  of  rupture 1".04  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ''.09,^8, '.24* 


RIFLE-BARREL    STEEL,   .30-GALIBER. 
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Same  Metal  as  No.  6399,  Allowed  to  Cool  Partly  after  Rolling, 
THEN  Reheated  and  Annealed  in  Charcoal. 

No.  6409. 

Marks,  S.  R.  B.  from  breech. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

EloDxatlon 
perinch. 

Succenive 

elonsation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inco. 

Ponnda. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

18.000 

18,000 

18,800 

14,000 

14,200 

14,400 

14,800 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

24,000 

Pound$. 

1.000 

6,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

65.000 

68,000 

60,  (NN) 

70,000 

71,000 

72,000 

74,000 

76.000 

80.000 

84.000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

124,450 

Inch. 
0. 

.000100 
.000300 

.000688 
.001000 
.001388 
.001667 
.002000 
.002200 
.002800 
.005600 
.006888 
.009200 
.009788 
.011000 
.011767 
.014233 
.017000 
.019667 
.022500 
.025600 
.029888 
.082888 
.037788 
.044888 

IndL 
0. 

.000100 
.000200 
.000883 
.000867 
.000888 
.000884 
.000388 
.000200 
.000100 
.003800 
.000738 
.002R67 
.000588 
.001267 
.000767 
.002466 
.002767 
.002667 
.002838 
.008100 
.003783 
.003500 
.004900 
.006600 

Indi. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  mmmary. 

TensQe  strength  per  square  inch  of  original  section pounds..  124,450 

saa<tic  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  inch  after  rupture inch..     .1667 

Elongation  per  inch  under  strain  at  elasticllmit do...  .002300 

Reduction  in  diameter  at  point  of  rupture do...       .155 

Reduction  In  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture *.7  from  neck 

Character  of  broken  surface fine,  silky,  serrated 

Elongation  of  inch  Bectioiis MO, ''.07,  «'.88* 


iS8  BIFLE-BABEBL    STEEL,   . 

No.  6410. 

Marks,  S.  R.  M.  from  muzzle. 
Diameter,  ".505, 
SectioDal  area,  .20  square  inch. 
Gat^^  length,  3". 


Oenerat  nanmary. 

Tentlle  ■trensth.  per  Kiiuire  Inch  af  orlgliul  aectlon ponndi..  116,400 

Elaallc  limit  per  sqiure  Inch  of  OTlgiTuirwcllaii do...    70,000 

Elongation  per  Inch  alter  niplnra Inch..      ,M67 

EkmgaLloDperlnch under ■IralnaCelasticjImlt do...  -OOOMO 

RedDctlon  Id  diameter  at  point  □[  rupture do...       .UB 

Reduction  In  area  liter  rapture,  percent  ol  origln&l  ■ecliou .^......       U.3 


PoBltlon  of  rupture ».8&  from  neck 

Character  of  broken  mirface.  * —  ""' — 

EloiisBlloi]  of  inch  teotlODs. . 


Character  of  broken  mirface Une.iUky 

~  -■  ".»("•.  ».ibr^ 


BIFLE-BABBEL  STEEL,  •30-OALIBEB. 
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No.  6400. 

Marks,  78. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elonntion 
per  inch. 

Boocessive 

elongation 

per  inch. 

Permanent 
set 

BucoesBiye 

pennaneni 

set 

Benoarks. 

Total. 

Per  square 
Inch. 

Bounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,400 

15,600 

15,800 

16,000 

16,200 

16,400 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

23,200 

24,000 

26,910 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

70,000 

77,000 

78,000 

79,000 

80,000 

81,000 

82,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

184,550 

Inch. 
0. 

.000183 
.000800 
.000688 

.omooo 

.001888 

.002088 
.002400 
.002700 
.002767 
.007667 
.008833 
.008767 
.009600 
.010400 
.013067 
.016267 
.018333 
.020667 
.028333 
.026333 
.U8U883 
.034833 
.089000 

Inch. 
0. 

.000138 
.000167 
.000883 
.000867 
.000888 

.{mm 

.000333 
.000867 
.000800 
.000067 
.004900 
.000666 
.000484 
.000838 
.000800 
.002667 
.002200 
.003066 
.002334 
.002666 
.008000 
.004000 
.004000 
.004667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  summary. 

Teniile  strength  per  square  inch  of  original  section pounds..  134,660 

Elastic  limit  per  square  inch  of  original  section do...    78,000 

Elongation  per  inch  after  rupture inch..      .1588 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002767 

Reduction  in  diameter  at  point  of  rupture do. . .       .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture F.5  from  neck 

Characterof  broken  surface fine  silky 

BUongaUon  of  inch  sections ^.V[),''J2e^,''M 
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bifle-babbel  steel,  .do-galibeb. 
Specimens  fbom  Bar  as  Received. 


No.  6406. 


Marks,  80  E,  from  end  of  bar. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Grauged  length,  3". 


Applied  loads. 

Elonsation 
per  inch. 

Buocessive 

elongation 

perlnch. 

Permanent 
set. 

SuocesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Paunda. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

18,200 

13,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

24,020 

Pimndt. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

58,000 

59,000 

60,000 

61,000 

62,000 

63,000 

64,000 

66,000 

68.000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

120,100 

Inch. 
0. 

.000100 
.000800 
.000633 
.OOKNN) 
.001333 
.001700 
.001967 
.002000 
.002200 
.004000 
.004400 
.004967 
.005367 
.006667 
.007767 
.010000 
.012338 
.015000 
.017667 
.02U788 
.023667 
.027167 
.031333 
.036833 
.043333 
.060883 

Inch. 
0. 

.000100 
.000200 
.000333 
.000867 
.000333 
.000867 
.000267 
.000033 
.000200 
.001800 
.000400 
.000567 
.000400 
.001300 
.001100 
.002233 
.002333 
.002667 
.002667 
.003066 
.002934 
.003500 
.004166 
.005000 
.007000 
.007000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Teiurile  strength. 

0. 

General  gummary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  incn  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections ''.12,  "'.27*, '.11 


120,100 

59,000 

.1667 

.002000 

.095 


KIFLE-BABBEL   STESL,   .30-OALIBEB. 
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No.  6406. 

Marks,  80  M,  from  middle  of  bar. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loadB. 

Elongation 
per  inch. 

SucceasiYe 

elongation 

perinch. 

Permanent 
set. 

SucoesBive 

permanent 

net. 

Remarks. 

Total. 

Per  square 
Inch. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,  (NX) 

11,000 

11,600 

11,800 

12,000 

12,200 

12,400 

12,800 

18,200 

18,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

24,080 

Ptmndt. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

60,000 

55,000 

58,000 

59,000 

60,000 

61,000 

62,000 

64,000 

66,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

120,150 

Inch, 

0. 

.000100 
.000600 
.(NK)683 
.001000 
.001883 
.001700 
.001900 
.002000 
.002038 
.002300 
.004100 
.004467 
.006567 
.006767 
.007667 
.010167 
.012833 
.015000 
.017667 
.020400 
.023933 

.  .027383 
.032000 
.036667 
.042833 
.051000 

Inch. 
0. 

.000100 
.000200 
.000638 
.000867 
.000838 
.000867 
.(XXKAX) 
.000100 
.000068 
.000267 
.001800 
.000367 
.001100 
.001200 
.000900 
.002500 
.002166 
.002667 
.002667 
.002733 
.003533 
.003400 
.004667 
.004667 
.006166 
.008167 

InciL 
0. 
0. 

Inch. 
0. 

• 
Initial  load. 

Elastic  limit 
Tensile  strengrtb. 

Gmeral  fmmmary. 

Tensile  strength  per  square  inch  of  orl^nal  section pounds..  120,160 

Elastic  limit  per  square  inch  of  original  section do . . .    59, 000 

Elongation  per  inch  after  rupture inch . .      .1567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Reduction  in  diameter  at  point  of  rupture do . . .       .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface sillcy.  interspersed  with  granular  metal  at  tlie  circumference 

Elongation  of  inch  sections ".12,  ".24*, 'Ml 

H.  Doc.  300 16 
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BIFLE-BABBEL   STEEL,   .30-GALIBEB. 


Specimens  fbom  Barrel  Rolled  and  Annealed  in  Charcoal. 


No.  6407. 


Marks,  80  R  B,  breech  end. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Grauged  length,  3". 


Applied  loctds. 

Elon^tion 
per  mch. 

SuccesBive 

eloDffation 

perinch. 

Permanent 
set. 

SuocesBiYe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
*   inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11.200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

21,710 

Pounds. 
1,000 
6,000 
10,000 
20,000 
90,000 
40,000 
60,000 
61,000 
62,000 
68.000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
108,550 

Inch. 
0. 

.000100 
.000900 
.000688 
.001000 
.001833 
.001700 
.003667 
.005500 
.006067 
.006638 
.007667 
.008888 
.010888 
.012667 
.015867 
.017667 
.020888 
.024400 
.(»2K888 
.U88U0O 
.088000 
.044667 
.054000 

Inch. 
0. 

.000100 
.000200 
.000888 
.000867 
.000888 
.000967 
.001967 
.001888 
.000567 
.000666 
.001034 
.001166 
.001500 
.002884 
.002700 
.002900 
.003166 
.008567 
.008988 
.004667 
.006000 
.006667 
.009888 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000067 

.000061 

General  summary. 


Tensile  strength  per  square  inch  of  oriffinal  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture 1  "from  neck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference. 

Elongation  Of  inch  sections ".22*,«'.15,''.lO 


108,550 

50,000 

.1567 

.001700 

.08."> 


RIFLE-BABBEXi  8TE£L,  .90-OALIBEB. 
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No.  6408. 


Marks,  80  R.  M.  muzzle  end. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Grauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

TMAl. 

Per  square 
inch. 

1 

Remarks. 

* 

AmtMb. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

11,000 

11.200 

11,400 

11,600 

11.800 

12.000 

12.400 

12.800 

18,600 

14,400 

15,200 

16.000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,570 

Potmi$. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88.000 
92,000 
96.000 
100,000 
112,860 

Inch. 
0. 

.000100 
.MKWOU 

.ooow 

.000907 
.(Nn388 
.0(n667 
.001867 
.001900 
.001967 
.007600 
.0U820U 
.008600 
.009667 
.010788 
.013833 
.016233 
.019167 
.022100 
.025333 
.029167 
.033333 
.038667 
.046383 

Inch. 
0. 

.000100 
.000200 
.000883 
.000684 
.000366 
.000884 
.OOONO 
.000088 
.000067 
.005688 
.000700 
.000400 
.001067 
.001066 
.002600 
.002900 
.002934 
.002933 
.003233 
.003884 
.004166 
.005334 
.007666 

Inch, 
0. 

Initial  load. 

■ 

'  Elastic  limit. 

• 

- 

Tensile  strength. 

1 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    112,850 

Elastic  limit  per  square  inch  of  original  section do. . .     57, 000 

Elongation  per  inch  after  rupture inch..       .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001967 

Reduction  in  diameter  at  point  of  rupture do...        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1'''.5  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  soctioxui ".16,  ".80*,  ".12 


F 
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BIFLE-BABB^L   STEEL,   .30-GALIBEB. 


No.  6411. 


From  end  of  bar  as  received. 

Marks,  S.  E. 

Diameter,  ".505. 

Sectional  area,  .20  squai*e  inch. 


Applied  loads. 

Elongation 
per  inch. 

SucceasiTe 

elongation 

perinch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Poundt. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,000 

15,200 

15,400 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20.800 

21,600 

22,400 

23,200 

24,000 

27,620 

I\mnd8. 

1,000 

5,000 

10,000 

20,000 

80.000 

40,000 

50,000 

60,000 

70,000 

75,000 

76,000 

77,000 

78,000 

80,000 

84,000 

to,  000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

188,100 

Inch. 
0. 

.000100 
.000888 
.000667 
.001000 
.001838 
.001667 

.ooanoo 

.002367 
.002600 
.004167 
.005100 
.006000 
.006600 
.008883 
.010600 
.012833 
.016000 
.017383 
.020133 
.022600 
.026667 
.029167 
.083383 

Inch, 
0. 

.000100 
.000288 
.000884 
.000888 
.000688 
.000884 
.000888 
.000867 
.000283 
.001567 
.000938 
.000900 
.000600 
.002833 
.001667 
.002338 
.002167 
.002833 
.002800 
.002367 
.003167 
.003600 
.004166 

Inch. 
0. 
0. 

Inch. 
0. 

IniUallood 
Elastic  limit. 

Tensile  strength. 

0. 

••"-%••••••• 

General  mmmary. 

Tensile  strength  per  square  inch  of  oii^nal  section pounds..  138.100 

Elastic  limit  per  square  Inch  of  original  section do...    75,000 

Elongation  per  inch  after  rupture inch..     .1533 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002600 

Reduction  In  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".25  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  Inch  sections ».08, ''.28*,  ".15 
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No.  6412. 


From  middle  of  bar  as  received. 

Marks,  S  M. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


1       Applied  loads. 

Elongation 
per  inch. 

SacceasiTe 
elongation 
per  inch. 

Permanent 

set 

Succeasive 

permanent 

set. 

Remarks. 

1 

Total. 

Persqiiare 
inch. 

rounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

14,800 

15,000 

15,200 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

74,000 

76,000 

76,000 

77,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

Inch. 
0. 

.000100 
.000600 
.000667 
.001000 
.001333 
.001667 
.002033 
.002367 
.002533 
.002700 
.005033 
.005433 
.006033 
.006767 
.009100 
.011000 
.013067 
.015700 
.017967 
.020K{;{ 
.023333 
.026667 
.030100 
.034383 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000383 
.000334 
.000366 
.000334 
.000166 
.000167 
.002833 
.000400 
.000600 
.000734 
.002333 
.001900 
.002067 
.002633 
.002267 
.002866 
.002500 
.003334 
.008433 
.004233 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit 
Tensile  strength. 

0. 

15,400 

15,600 
16,000 
16,800 
17.600 

1     18,400 

19.200 

20,000 

i    20,800 

'    21,600 

22,400 

23,200 

24,000 
27,510 

187,660 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..    187,560 

Elastic  limit,  per  square  inch  of  original  section do...     74,000 

Elongation  per  inch  after  rupture inch..       .1567 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002588 

Reduction  in  diameter  at  poin t  of  rupture do . . .         .125 

Reduction  in  area  after  rupture,  per  centum  of  originid  section 48. 8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Sloogation  of  inch  sections ^ MO,  '^.SS^.^OB 


P 
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BIFLE-BABBEL  STB£L,  .30-CALIBBB. 

No.  6413. 


From  end  of  bar. 

Marks,  S^  E. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loada. 

Elongation 
per  mch. 

SucceflBive 

elongation 

per  Inch. 

Permanent 
■et 

Successive 

permanent 

set. 

Remarks. 

TotAl. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,400 

13,600 

13,800 

14,000 

14,400 

15,200 

16,000 

18,800 

17,600 

18,400 

19,200 

20.000 

20,800 

21,600 

22,400 

23,200 

24,000 

26,620 

Pounds. 

1,000 

.5,000 

10,000 

20,000 

30,000 

40,000 

50,0U0 

60,000 

67.000 

68,000 

69,000 

70,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

183,100 

Inch. 
0. 

.000188 
.000833 
.000667 
.001000 
.001338 
.001700 
.002067 
.002388 
.002367 
.004667 
.005383 
.005900 
.007600 
.010000 
.011767 
.014000 
.016400 
.019000 
.021233 
.024667 
.027500 
.081167 
.085000 
.040600 

Inch. 
0. 

.000133 
.0002UU 
.000334 
.000888 
.000333 
.000367 
.000367 
.000266 
.000084 
.002300 
.000666 
.000567 
.001700 
.002400 
.001767 
.002233 
.002400 
.002600 
.002233 
.003434 
.002833 
.003667 
.003833 
.005600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

0. 

Elastic  limit. 

Tensile  strenjrtb. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  188,100 

Elastic  limit  per  square  inch  of  original  section do. . .    68. 000 

Elongation  per  inch  after  rupture inch. . .      .  1500 

Elongation  per  inch  under  strain  at  elastic  limit % do...  .002367 

Reduction  in  diameter  at  point  of  rupture do . . .       .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface fine  silky,  with  trace  of  granulation 

Elongation  of  inchsections ".13, ".28«, ".09 
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No.  6414. 

From  middle  of  bar. 

Marks,  SIM. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

^uged  length,  3". 


Applied  loads. 

Elonfation 
per  Inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Persqpare 
ineh. 

Pounda. 
200 
1,000 

Pminds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

68,000 

69,000 

70,000 

71,000 

72,000 

74,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96.000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

184,800 

Inch. 
0. 

.000100 
.000888 
.000667 
.001000 
.001867 
.001700 
.002067 
.002800 
.0(»2883 
.004400 
.004900 
.006067 
.005867 
.007000 
.009333 
.011000 
.013067 
.015333 
.018000 
.020600 
.022833 
.026433 
.029333 
.083667 
.088667 

Inch. 
0. 

.000100 
.000233 
.000684 
.000333 
.000367 
.000383 
.000367 
.000233 
.000033 
.002067 
.000600 
.000167 
.000800 
.001133 
.002838 
.001667 
.002067 
.002266 
.002667 
.002500 
.002333 
.003600 
.002900 
.004334 
.005000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

2,000 

4,000 

6,000 

8,000 

10,000 
12,000 
13,600 
13,800 
14,000 

0. 

14,200 

,    14,400 

!     14,800 

15,200 

16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
26,860 

• 

Tensile  strength. 

General  nummary, 

Tensne  strength  per  sqnaTe  inch  of  original  section pounds..  134,300 

Elastic  limit  per  square  inch  of  original  section \ do. . .    69,  OOO 

Elongation  per  inch  aftermpture inch..     .1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002333 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture F,  16  from  neck 

Character  of  broken  surface flue  silky,  with  trace  of  granulation 

Elongation  of  Inch  sections ".09. ''.19*  ".17* 
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BIFLE-BABKEL   STEEL,  .  30-OAIiIBEB. 


Bed-end  Babs. 


No.  6417. 
From  bar  bs  received. 
Marks,  81  R. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Grauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,000 

13,200 

13,400 
13,600 
14,000 
14,400 
15,200 
16,000 
16.800 
17,600 
18,400 
19,200 
20,000 

Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 

66,000 

67,000 

68,000 

70,000 

72,000 

76,000 

80.000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

119,050 

Inch. 
0. 

.000100 
.000900 
.000688 
.001000 
.001888 
.001700 
.002067 
.002267 
/    .002300 
\    .006667 
.007338 
.007938 
.009000 
.010067 
.013033 
.015700 
.018667 
.021700 
.025867 
.029383 
.083783 
.088500 
.045667 
.054333 

Inch. 
0. 

.000100 
.000200 

.000333 
.000367 
.000883 
.000367 
.000367 
.000200 
.000033 
.004367 
.000666 
.000600 
.001067 
.001067 
.002967 
.002667 
.002967 
.008083 
.008667 
.008966 
.004400 
.004767 
.007167 
.006666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

20,800 

21,600 
•22.400 
23,810 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    119,060 

Elastic  limit  per  square  ineh  of  original  section do...     66,000 

Elongation  per  inch  after  rupture inch..       .1833 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002300 

Reduction  in  diameter  at  point  of  rupture do...        .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section do . . .        46. 2 

Position  of  rupture ^ l".86from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections * 'M7,».28*,M0 
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Red-End  Bak. 

No.  6418. 

From  breech  end  of  baiTel,  rolled  and  annealed. 

Marks,  81  R  R. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadR. 

Elongation 
per  Inch. 

Successive 

eloneation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12,400 

12,800 

13,600 

14.400 

15,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,910 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
104,550 

Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.001333 
.001700 
.001833 
.001867 
.OOGOOO 
.008267 
.010400 
.011333 
.012333 
.013900 
.017400 
.020833 
.023667 
.027500 
.082500 
.038333 
.045000 
.054333 

Inch, 
0. 

.000133 
.000200 
.000334 
.000333 
.000333 
.000667 
.000133 
.000034 
.004133 
.002267 
.002133 
.000933 
.001000 
.001567 
.003500 
.002933 
.003334 
.008833 
.005000 
.005833 
.006667 
.009333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  104, 550 

Elastic  limit  per  sqiiare  inch  of  original  section do...    56,000 

Elongation  per  inch  after  rupture inch..      .1900 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .  001867 

Reduction  in  diameter  at  ptoint  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".12,  ^33*  ".12 
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BIFLB-BAKREL  STEEL,  .dO-OAUBKB. 


Gbe£n-£nd  Babs. 

No.  6419. 

From  bar  as  received. 

Marks,  81  G. 

Diameter,  ".505. 

Sectional  area,  ,20  square  inch. 

Grauged  length,  3". 


Applied  loadfl. 

Elongation 
per  inch. 

SuocessiTe 

;elon£atlon 

perlnch. 

Permanent 
set. 

SucoeflBlye 

permanent 

set. 

Kemarks. 

Total. 

Perequare 
IncD. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

18,400 

13,600 

13,800 
14,000 
14,400 
14,800 
16,200 
16,000 
16,800 
17,600 

Potmdn. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

111,500 

Inch, 
0, 

.000100 
.000600 
•000633 
.000967 
.001333 
.001667 
.002000 
.<N>2233 
f    .002287 
\    .012000 
.012567 
.018333 
.014333 
.016267 
.018333 
.021600 
.026167 
.030000 
.0S4333 
.040667 
.048000 
.056667 

Inch. 
0. 

.000100 
.000200 
.000833 
.000834 
.000866 
.00aS34 
.000888 
.000233 
.000034 
.009733 
.000667 
.000766 
.001000 
.001984 
.002066 
.003167 
.003667 
.004883 
.004883 
.006334 
.007333 
.008667 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 

18,400 

19,200 
20,000 
20,800 
22,300 

1 
1 

1 

Tensile  strength.               | 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  Ill,  500 

Elastic  limit  per  square  inch  of  original  section do. . .    68, 000 

Elongation  per  inch  after  rupture inch. .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002267 

Reduction  in  diameter  at  point  of  rupture do. . .       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ."  ".13,  ".32»,  ".12 


RIFLE-BABBEL    STEEL,   .30-CALIBEB. 
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Green-End  Bar. 

No.  6420. 

From  breech  end  of  barrel  rolled  and  annealed. 

Marks,  81  R  G. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundtf. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,600 

11,800 

12,000 

12,200 

12,100 

12,800 

13,600 

14,400 

15,200 

16,000 

I6.«00 

17,600 

19,710 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
40,000 
50,000 
58,000 
59,000 
60,000 
61,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88.000 
98,560 


iri»n».*4»w.  Successive 
iS?fi?nh  elongation 
per  Inch.  I  pe^nch. 


Inch. 


0. 


.000100 
.OOOSOO 
.000633 
.000967 
.001300 
.001667 
.001933 
.001967 
.014667 
.015600 
.016500 
.018667 
.025833 
.026667 
.031600 
.087333 
.044833 
.054000 


Inch. 


0. 


.000100 
.000200 
.000833 
.000884 
.000338 
.000367 
.000266 
.000084 
.012700 
.000833 
.001000 
.002167 
.007166 
.000834 
.004833 
.005833 
.007000 
.009667 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


0. 
0. 


Inch. 


0. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Tensile  strength  per  square  Inch  of  original  section pounds . .    98, 550 

Elastic  limit  per  square  inch  of  original  section do . . .    59, 000 

Elongation  per  Inch  after  rupture inch . .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001967 

Reduction  in  diameter  at  point  of  rupture do. . .       .  125 

Reduction  in  area  after  rupture,  iter  cent  of  original  section 43. 3 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface fine,  sil ky 

ElongaUon  of  inch  section ''.16,".35*,''.14 
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BIFLE-BABBEL   STEEL,   .30-OALIBEB. 


From   Rolled  Barbel,  Reheated  in  New  Annealing   Furnace 

AND  Annealed  in  Charcoal. 

No.  6438. 

Marks,  S  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDKation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

SuccessiTe 

permanent 

set 

Remarks. 

Total. 

Perwrnare 
Inch. 

PouTide. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,800 

9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,600 
12,000 
12,400 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
22,580 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
44,000 

45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
68,000 
54,000 
55,000 
58,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
112,900 

Inch. 
0. 

.000033 
.000267 
.000600 
.001000 
.001167 
.001333 

Inch. 
0. 

.000033 
.000234 
.000333 
.000400 
.000167 
.000166 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

Tensile  strength. 

.001667 
.001800 
.002067 
.003467 
.004000 
.004433 
.004733 
.005067 
.005500 
.006333 
.006800 
.008333 
.009333 
.010467 
.011333 
.013600 
.016433 
.018933 
.021667 
.025167 
.029000 
.030233 
.037100 

.000334 
.000133 
.000267 
.001400 
.000538 
.000433 
.000300 
.000334 
.000433 
.000833 
.000467 
.001533 
.001000 
.001134 
.000666 
.002267 
.002833 
.002500 
.002734 
.003500 
.003833 
.001283 
.006867 

.000100 

.000100 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,900 

Elastic  limit  per  square  inch  of  original  section  (approximate) do...    44,000 

Elongation  per  inch  after  rupture inch..     .1200 

Reduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rup ture '^90  from  neck 

Character  of  Dioken  surface fine,  granular 

Elongation  of  inch  sections M6*,  <^.12,  ^.08 
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BSGEIVEB  STEBL,    .30-OALIBEB  RIFLES. 

No.  6085. 

Marks,  37  R.F.  2. 
Diameter, ".  506. 
Sectional  area,  .20  square  inch. 
Grauged  length,  3". 
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Applied  loads. 

Elonflatlon 
permch. 

SuccesBive 

elongation 

permch. 

Pennaiient 
set. 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,200 

8,400 

8,600 
8,800 
9,000 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
U,600 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
15,200 
16,600 
16,000 
16,220 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 

42,000 

48,000 
44,000 
46,000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,100 

Inch. 
0. 

.000100 
.000800 
.000688 
.000967 
.001138 
.001338 
.001867 
/    .001400 
t    .006883 
.007967 
.006888 
.009767 
.010600 
.012400 
.014338 
.017888 
.019667 
.022888 
.026067 
.028883 
.082838 
.086167 
.041838 
.046000 
.061667 
.059000 
.067000 
.0767 
.0967 
.1283 

Inch. 
0. 

.000100 
.000200 

.<KI0HH8 

.000634 

.000166 

.000200 

.000034 

.000083 

.006483 

.001134 

.000866 

.001484 

.000783 

.001900 

.001963 

.006000 

.002384 

.002666 

.002734 

.008766 

.008500 

.008834 

.005666 

.004167 

.005667 

.007838 

.008000 

.0097 

.0200 

.0266 

Inch, 
0. 
0. 

Inch. 
0. 

IiiiUal  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  summary, 

Tendle  strength  per  square  inch  of  orisdnal  section pounds..    81,100 

Elastic  limit  per  square  inch  of  original  section do. . .    42, 000 

Elongation  per  inch  after  rupture inch..      .2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture , do...       .146 

Reduction  in  aiesL  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture 1''.6  from  necJc 

Character  of  broken  surface silky 

Elonflntion  of  inch  sections 'M6,  ''.42*,  '',19 
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BBOEIVEB   STEEL,    .30-CALIBEB   BIFLES. 


No.  6086. 

Marks,  37  R  2. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
*  Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuooeflBlve 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  equare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

18,200 

13,600 

14,000 

14,400 

14,800 

15,200 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 

Inch. 
0. 
.000067 
.000267 
.000600 
.000988 
.001200 
.001233 
.001300 
.001888 
.001867 
.001400 
.016667 
.018333 
.019667 
.020500 
.021867 
,024883 
.028333 
.031533 
.036000 
.041167 
.046000 
.051667 
.058667 
.067388 
.079667 
.0933 
.1238 
.1767 

Inch, 
0. 

.000067 
.000200 
.000883 
.UNW88 
Amiffl 
.000068 
.000067 
.000068 
.000084 
.000083 
.015267 
.001666 
.001834 
.000838 
.001867 
.002966 
.003500 
.003200 
.004467 
.005167 
.004838 
.005667 
.007000 
.008666 
.012384 
.018666 
.0300 
.0534 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds....    76,000 

Elastic  limit  per  square  inch  of  original  section do. . .    45, 000 

Elongation  per  incn  after  rupture inch..      .2883 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  in  diameter  at  point  of  rupture do. ..       .  166 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.20,  ".45*, ''.20 

f  ■ 
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No.  6316. 

Marks  38  B. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Founds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,«00 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

12,000 

12,800 

18,600 

14,400 

15,200 

16,000 

16.800 

17,600 

18. 170 


Per  square 
Inch. 


Pounds. 
1,000 
5,000 
10,006 
20,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
66,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88,000 
90,860 


Elongation 
per  Inch. 


Succefldye 

elongation 

perlnch. 


Inch. 
0. 

.000188 
.000888 

.000667 
.001000 
.001867 
.001400 
.001438 
.001600 
.001533 
.001600 
.001983 
.002833 
.003667 
.006067 
.007667 
.010400 
.012000 
.014000 
.018767 
.023833 
.028667 
.085600 
.043167 
.054333 
.068600 
.095667 


Inch. 
0. 

.000188 
.000200 
.000684 
.000633 
.000867 
.000088 
.000038 
.000067 
.000088 
.000067 
.000883 
.000900 
.000884 
.001400 
.002600 
.002733 
.001600 
.002000 
.004767 
.004566 
.005334 
.006833 
.007667 
.011166 
.014267 
.027067 


Permanent 
set 


0. 
0. 


Inch. 


SuccesBlye 

permanent 

set 


Inch. 


0. 


Remarks. 


Initial  hiad. 


Elastic  limit 


Tensile  strength. 


General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,850 

Elastic  limit  per  square  inch  of  original  section do. . .    45, 000 

Elongation  per  Incn  after  rupture inch. .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001600 

Reduction  In  diameter  at  point  of  rupture do. . .       .135 

Reduction  In  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture I'''.  6  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  aectioM 'M8,  ".37*,  ".17 
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BECEIYEB  STEEL,   .30-CALIBEB  BIFLE8. 


No.  6316. 

Marks,  38  R.  F. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gkiuged  length,  3". 


Applied  Ioa48. 

Elonntion 
per  inch. 

Suoceniye 

elongation 

perlnch. 

Permanent 
set 

Succenive 

permanent 

set. 

Inch. 
0. 

Remarlu. 

ToUkl. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

12,000 

12,800 

18,600 

14.400 

15,200 

16,000 

16,800 

17,320 

Founds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47.000 
48,000 
49,000 
60,000 
52,000 
54,000 
66,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
86,600 

Inch. 
0. 

.000100 
.000383 

.000667 
.001000 
.001867 
.001600 
.001633 
.012000 
.012600 
.018000 
.015267 
.017267 
.019600 
.025000 
.080333 
.086667 
.045600 
.056667 
.071000 
.098667 

Inch. 
0. 

.000100 
.000283 
.000334 
.000838 
.000867 
.000283 
.000038 
.010867 
.000500 
.000500 
.002267 
.002000 
.002233 
.005500 
.005838 
.006334 
.008833 
.011167 
.014333 
.027667 

Inch. 
0. 
0. 

InitUI  load. 
Elastic  limit. 

Tensile  strength. 

1 

0. 



' 

1 

...... ......^. ........... 

1 

............'* ........... 

1 

■ 

1 

1 

General  tummary. 


86,600 

47,000 

.2100 

.001633 

.105 


Teiuile  Strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  incn  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface ^ky,  black  spot  in  center  of  fractured  surface  ".0%  diameter, 

spongy  at  center. 
Elongation  of  inch  sections ".14,  ".19,  ".80» 


BEOEIVEB    STEEL,   .aO-CALIBEB  BUGLES. 
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•  Fbom  Bab. 

No.  6401. 

Marks,  R.  C. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


AppUed  loadB. 

Elongation 
per  inch. 

Successive 

Permanent 
set. 

Successive 

Remarks. 

1 

Total. 

Per  square 
inch. 

elongation 
per  Inch. 

permanent 
set. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8, '400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,940 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,000 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001167 
.001283 
.021767 
.024000 
.025733 
.027667 
.032333 
.037833 
.04.S33S 

0. 
.000133 
.000167 
.000333 
.000367 
.000167 
.000066 
.020534 
.002238 
.001733 
.001934 
.004666 
.005000 
.006000 
.007000 
.008334 
.009333 
.014167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

• 

48,000    .      .050333 
60,000    .      .058667 

52,000 
54.000 
69,700 

.068000 
.082167 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    59, 700 

Elastic  limit  per  square  inch  of  original  section do. . .    86, 000 

Elongation  per  incn  after  rupture inch. .      .  8333 

Elongation  pei  inch  under  strain  at  elastic  limit do. . .  .  001233 

Reduction  In  diameter  at  point  of  rupture do. . .       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59. 8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface line  silky,  cup  shaped 

Elongation  of  inch  sections ".23,  '\54*  ''.28 


BBOBIVEB  8TBEL,   .30-OALIBSB  BIFL^. 

FoBGED  Stock. 

No.  6403. 


Marks,  R.  C.  F. 

Diameter,  ".505. 

Sectional  area,  .20  square  ioch. 

Gauged  length,  3". 


Tenafle  itiensth  per  HiaBie  inch  ol  oilgliiBl  McUon pounda..    80,  EGO 

KIuUd  limit  per  aqiure  Incb  ol  orlslDiil  wctlon do...   GMOO 

EloDKitlam  pet  inch  sIWrmptDre Inah..      .2S87 


ElonsMloii  per  Incb  uaderacnii 

Beductloo  In  dbunetCT  at  point  of  rapture 

n^...^ —  I Bft  Biter  rupture,  per  cent  of  orlrlnal  notloa 

One,  riiky,  oblique;  m 

Elongmtioii  of  Inch  aeetkHU 


KEOBIVEB  STEEL,   .30-OALIBEB  R1FLB8. 
No.  6416. 


From  bar  as  received. 

Marks,  R  C  1. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Oeneral  gamraary. 

Tenille  itrangtb  per  iqnue  inch  otorlcinBl  aecllon pounds. 

E1udcllmltpersqQarelacboIorir'~     — "'"  '' 

ElODgKtlon  per  Inoli  alXxt  rnptme. 


EUadc  llinlt  per  sciQare  lacb  of  origlDiS  lectlon do. . .    St.OOO 

™ " Inoh  oTLer  rapture Inch..      .2S8S 


Bkmgsclon per  iDcb  under Mnlii  at  elutlc limit do...  .001881 

Bednctlon  In  diameter  Bt  point  of  rupture do...       .lOS 

R«ductloD  In  area  after  rupture,  per  ceut  □!  orlgloal  aectloQ 87. 1 

Fmilioa  o(  rupture V.b  from  neck 

Character  of  orokeii  aurface silky 

EkongaUoiioIlncliKcUoDa ".10,  ".39*,  ",17 


266  RECEIVER   STEEL,    .30-CALIBER   RIFLES. 

Piece  of  Bab  Forged  and  Subsequently  Annealed. 

No.  6416. 

Marks,  R  C  1  F. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Succeflrive 

elongation 

per  inch. 

Pennanent 
set. 

Successive 

permanent 

set. 

RemarkR. 

Total. 

Per  square 
Incn. 

Founds. 

200 

1,000 

2.000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,800 

12,690 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
54,000 
63,450 

Inch. 
0. 

.000100 
.000800 
.000633 
.000967 
.001167 
.001200 
.001233 
.020667 
.022000 
.028667 
.025733 
.027500 
.031667 
.035667 
.041888 
.047000 
.060000 

Inch. 
0. 

.000100 
.000200 
.000338 
.000334 
.000200 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Eliistic  limit 

Ti'ngile  strength. 



0. 

.000033 
.000033 
.019434 
.00i:«3 
.001667 
.002066 
.001767 
.004167 
.004000 
.005666 
.006667 
.013000 

""•■* *• 

' 

1 

1 

............ 

General  mimmanh 

Tensile  strength  per  square  inch  of  original  section pounds. .    63, 460 

Elastic  limit  per  square  inch  of  original  section do. . .    37, 000 

Elongation  per  inch  after  rupture inch. .      .  3000 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001238 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sectiomj ".22,  ".46*,  ".22 


RECEIVER  STEEL,    .dO-OALIBER   RIFLES. 

From  Receiver  Forging,  Forged  and  Annealed. 

No.  6439. 

Marks,  R  F. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gtkuged  length,  3". 
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Applied  loads. 

Elongation 
per  inch. 

SuccesRfve 

elongation 

permch. 

Permanent 
set. 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  aqiiare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,600 
8,000 
8,400 
8,800 
9,200 
9,600 
10,000 
11,970 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000  { 

81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
88,000 
40.000 
42,000 
44,000 
46,000 
48,000 
60,000 
59.850 

Inch. 
0. 

.000188 
.000800 
.000633 
.001000 
.012667 
.014388 
.015000 
.016833 
.018388 
.02UU00 
.021500 
.024667 
.030883 
.088667 
.089883 
.046000 
.052667 
.061883 

Tnch. 
0. 

.000138 
.000167 
.000833 
.000867 
.011667 
.001666 
.000667 
.001888 
.001500 
.001667 
.001500 
.003167 
.005666 
.008884 
.006666 
.006667 
.006667 
.008666 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

1 

1 

1 

1 

■  ■  ■  ■  "      " " 



General  smmmary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    50, 850 

Elastic  limit  per  square  inch  of  original  section do. . .    80, 000 

Elongation  per  inch  after  rupture inch..      .8267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001000 

Reduction  in  diameter  at  point  of  rupture do . . .       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

£loDgation  of  inch  sections ».24,''.61*,".28 
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RIFLE  BARRELS,  .30  CALIBER. 


HYDROSTATIC   TESTS  OF  BREECH  SECTIONS. 
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HTDKOSTATIG  TESTS  OF  BIPLE  BAEBELS. 

Tests  were  made  on  sections  3.1  inches  long  taken  from  the  breech 
ends  of  twelve  finished  .30  caliber  barrels. 

Three  different  grades  of  metal  are  represented,  one  grade  of  which 
was  tested  both  after  the  ordinary  operation  of  forging  and  rifling  and 
also  after  the  metal  as  a  final  operation  was  oil  tempered,  so  called,  at 
the  butt. 

The  oil  tempering  consisted  of  heating  the  butt  end  of  the  barrel 
and  quenching  the  same  by  means  of  a  stream  of  oil  forced  through 
the  bore. 

The  apparatus  used  for  applying  pressure  to  the  barrel  sections, 
shown  on  the  accompanying  drawing,  consisted  of  a  straining  cylinder 
having  a  bore  li  inches  diameter  mounted  over  the  specimen  and  sup- 
ported by  a  cast-iron  sleeve. 

The  barrel  section  at  the  breech  end  was  closed  by  a  pisten  entering 
the  powder  chamber  a  distance  of  three-eighths  of  an  inch,  suitably 
packed  with  a  cup  leather  packing. 

The  forward  end  of  the  test  specimen  entered  the  straining  cylinder 
a  distance  of  one-half  inch  and  was  packed  by  a  flat  leather  washer 
covering  the  joint.  The  barrel  section  also  carried  two  three-eighths 
inch  reenforcmg  rings,  shrunk  on  in  their  places. 

The  reinforcing  rings  were  for  the  purpose  of  preventing  such 
expansion  of  the  test  piece  over  the  cup  leatner  packing  at  one  end  as 
would  destroy  the  efficiency  of  the  packing,  and  at  the  oflier  end  injury 
to  the  straining  cylinder  was  prevented.  Incidentally  these  rin^s 
would,  without  doubt,  tend  to  increase  the  apparent  strength  of  the 
test  piece.     The  free  length  of  the  latter  was  1.85  inches. 

Loads  were  applied  to  the  piston  of  the  straining  cylinder,  and  the 
stress  per  square  inch  on  the  piston  was  taken  as  tne  pressure  in  the 
bore  and  on  the  test  piece,  no  correction  for  packing  friction  being 
made. 

The  cast-iron  sleeve  was  cut  away  on  one  side  to  permit  of  access  to 
the  barrel  section  during  the  test,  which  was  measured  after  each 
increment  of  pressure. 

The  restricted  space  in  which  the  measurements  of  the  barrel  sec- 
tion were  taken  made  it  inexpedient  to  record  the  results  closer  than 
the  nearest  thousandth  of  an  inch. 

Upon  release  of  pressure  the  test  pieces  showed  a  resilience  of 
'\001:^;  hence  when  the  expansion  in  diameter  exceeded  this  amount 
the  excess  represents  the  permanent  expansion  of  the  metal. 

The  elastic  limits  of  the  several  barrels  are  thus  shown  to  be  below 
40,750  pounds  per  square  inch  interior  pressure. 


272  BIFLE   BABBELS,   .30   OALIBEB. 

No.  9640. 
Section  fbom  Babbel  Mabked  75  S.,  Bessemeb  Steel. 

Exterior  diameter  of  section  ".980. 

Applied  load  on  li"  piston,  75,000  pounds  =  61,120  pounds  per 
square  inch  pressure. 

The  maximum  exterior  diameter  of  the  section  of  barrel  after  the 
test  was  ".994,  thus  showing  a  permanent  extension  of  ".014. 


No.  9641. 
Seotion  fbom  Babbel  Mabked  49,  Bessemeb  Steel 
Exterior  diameter  ".980. 


Pressure 

per  square 

Inch. 

Barrel  section. 

Remarks. 

1 

Diameter. 

Expansion. 

Pounds. 

44,820 

52,970 

69,480 

0 

Inches. 

.992 

1.001 

Inch. 
.012 
.021 

Maximum  pressure  reached. 

Maximum  diameter  aft^.r  testing,  thus  showing  a  perma- 
nent expannjon  of  ^.088. 

• 

1.018 

.088 

No.  9642. 
Section  fbom  Babbel  Mabked  75  S.    Oil  Tehpebed  at  Butt. 


Pressure 

per  square 

Inch. 

Barrel  section. 

Remarks. 

Diameter. 

Expansion. 

Pownds. 
16,800 
24,450 

28,620 
82,600 
86,670 
88,710 
40,760 
44,820 
48,900 
62,970 

61,120 
0 

Inches. 
.982 
.982 

.962+ 

.982+ 

.985 

.967 

.968 

.991 

.996 

.  999 

1.012 
1.018 

InctL 
0. 
0. 

0. 

0. 

.008 
.006 
.006 
.009 
.018 
.017 

.030 
.031 

Initial  load. 

Measurements  under  load  were  taken  at  middle  of  length 
of  the  barrel  section. 

The  diameter  recorded  after  release  of  pressure  was  the 
maximum  found  and  was  taken  near  the  threaded  sec- 
tion. 

KIFLE   BARBELS,   .30   OAJ.IBBB. 

No.  964S. 
Sectioit  from  Babbbl  Masked  11,  Bbssbheb  i 


Pre™, 
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^^ 

n«.r. 

EipMUdOQ. 
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m 

0. 
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M,«70 

m 
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988 
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W.no 
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m 
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ms 
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18, 300 
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si.ia) 
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18,300 
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No.  9644. 
Sbotion  fboh  Barrel  Marked  75  S. 


/nctef.     1     Int 

A. 

.960+  1         0 

iDltUl  load. 

Wl-            0 

«ei~ 

oca 

<S1 

082 

S8B+ 

on 

986 

006 

DM 

9B84- 

008 

«8 

ooa 

901 

ou 

010 

9H 

MT 

1 

002 

021 

(01- 

021 

" 

' 

001 

021 
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BIFLE   BARBELS,   .30   OALIBEB. 

No.  9646. 
Section  from  Barrel  Marked  11. 


Prwwure 

per  square 

inch. 

Barrel  section. 

Remarks. 

Diameter. 

Expansion. 

Pounds. 
16,800 
24,460 
28,520 
82,600 
86,670 
88,710 
40,750 
16,300 
42,790 
44,820 
46,860 
48,900 
16,300 
52,970 
57,060 
61,120 
0 

Inch. 
.981 
.981 
.981 
.982 

.985 
.986 
.986+ 
.987 

.990 
.993 
.992 
.996 
.999 

Inch. 

0. 

0. 

0. 
.001 
.003 
.004 
.005 
.004 
.006 
.006 
.009 
.012 
.011 
.016 
.018 

Initial  load. 

1.003 

.022 

No.  9646. 
Section  from  Barrel  Marked  49. 


Pressure 

per  square 

inch. 

Barrel  section. 

Remarks. 

Diameter.  Expansion. 

Pounds. 
16,300 
24,460 
28,520 
32,600 
86,670 
88,710 
40,760 
16,300 
42,790 
44,820 
48,900 
62,970 
^,060 
61,120 
16,800 

Inches. 
.981 
.981+ 
.982 
.982 
.984 
.966 
.987 
.986 
.989 
.991 
.995 
.998 
1.006 
1.010 
1.009 

Inch. 

8: 

.001 

.001. 

.003 

.005 

.006 

.005 

.008 

.010 

.014 

.017 

.025 

.029 

.028 

Initial  load. 

BIFLE    BABKBLS,  .30   OALIBEB. 
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No.  9647. 
Section  from  Babbel  Mabked  75  S,  Oil-Tempered  at  Butt. 


Barrel  section. 

Preasiiie 

Remarks. 

per  sQuare 
incn. 

Diameter. 

Expansion. 

Pounds. 

Inches. 

Inch. 

16,300 

.961 

0, 

luitUl  load. 

24,460 

.981 

0. 

28,620 

.981+ 

0. 

32,600 

.962 

.001 

84,640 

.962 

.001 

86,670 

.988 

.002 

88,710 

.986 

.006 

40,780 

.988- 

.007 

16,800 

.987- 

.006 

1 

42,790 

.■989 

.008 

44,820 

.990+ 

.009 

48,900 

.993 

.012 

62,970 

.996 

.016 

67,060 

1.003 

.022 

61,120 

1.007- 

.026 

16,800 

1.006+ 

.024 

No.  9648. 
Section  fboh  Barbel  Marked  75  S. 


PreBBure 

per  square 

inch. 

Barrel  section. 

RemarkM. 

Diameter. 

Expansion. 

Pounds. 
16,800 
24,460 
28,620 
82,600 
84.640 
86,670 
88,710 
40,760 
16,800 
42,790 
44,820 
48,900 
62,970 
67,060 
61,120 
16,800 
0 

Inch/is. 
.981 
.981 
.981+ 
.982 
.983 

•  WMc 

.986 

.987 

.986 

.989 

.991 

.994 

.998+ 

1.004 

1.009+ 

1.008 

1.008 

Inch. 

0. 

0. 

0. 
.001 
.002 
.003 
.006 
.006 
.006 
.008 
.010 
.013 
.017 
.028 
.028 
.027 
.027 

Initial  load. 

1 

i 
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REPLE   BABBELS,  .30   CALIBER. 


No.    9649. 

Section  from  Barrel  Marked  49. 


Premire 

per  square 

inch. 


Pounds, 
16,800 
24,450 
28,500 
32,600 
84,640 
36,670 
38,710 
40.750 
16,300 
42,790 
44,820 
48,900 
52,970 
57,060 
61,120 
16,800 


Barrel  secdoa. 


Diameter. 


In^es. 
.900 
.980 
.960+ 
.961- 
.962- 
.968 
.965 
.966 
.965 
.968 


.998- 

.996+ 
1.001 
1.009+ 
1.008— 


ExpaoBion. 


Inch. 

0. 

0. 

0. 

.001 
.002 
.008 
.005 
.006 
.005 
.006 
.009 
.018 
.016 
.021 
.029 
.028 


Remarks. 


Initial  load. 


No.  9650. 
Section  from  Barrel  Marked  11. 


Pressure 
per  square 

Barrel  section. 

Remarks. 

Diameter. 

Expansion. 

Pounds. 
16,300 
24,460 
28,620 
82,600 
84,640 
86,670 
88,710 
40,760 
16,300 
42,790 
44,820 
48,900 
52,970 
57,050 
61,120 
16,800 

Inches. 
.980 
.980 
.980+ 
.981 
.983- 
.964 
.965 
.987 
.986 

.990 

.993 

.997 

1.004 

1.006+ 

1.005 

Inch. 

0. 

0. 

0. 

.001 
.006 
.004 
.005 
.007 
.006 
.006 

.mo 

.018 
.017 
.024 
.026 
.025 

Initial  load. 

BIFLE    BARBELS,   .30   GALIBEB. 
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No.  9651. 
Section  fbom  Babbel  Mabked  76  S,  Oil-Tempebed  at  Butt. 


Preasare 

persqiiare 

inch. 

Barrel  section. 

Benuurks. 

Diameter. 

Expansion. 

Pounds. 
16,300 
24,460 
28,620 
32,600 
84,640 
86,670 
88,710 
40,750 
16,800 
42,790 
44,820 
46,860 
48,900 
62,970 
67,060 
61,120 
16,800 

Inches. 
.980 
.960+ 
.960+ 
.961 
.961 
.961 
.962- 
.988- 
.982- 
.984 
.985+ 
.967 
.989- 
.992 
.995 
.996+ 
.997 

Inch. 

0. 

0. 

0. 

.001 
.001 
.001 
.002 
.008 
.002 
.004 
.005 
.007 
.009 
.012 
.015 
.018 
.017 

Initial  load. 

'« 


-  1         *- 


STEEL  FOR  GDN  MOUNTS. 


SPECIMENS  FROM  PIVOT  SOCKETS,  INNER  BASES, 

PISTON  RODS,  AND  AXLE  FOR  6-POUNDER 

AND    15-POUNDER  MOUNTS. 
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PIVOT  SOCKETS-6-POUNDER  GUN  MOUNTS. 


STEEL  CASTINGS. 
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PTVOT  80CKBT8 — 6-PODNDEB  OON  M0DNT8. 

No.  6170. 
Marks,  ^"le 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ciauged  length,  2". 


OenerxU  tummary. 

Tenrfla  KMngth  per  ajnare  inch  of  orlgliial  sectloD poandi..    54.4SO 

Slutio  Umlt  per  sqiuue  iDch  o(  orlgliiu  section below  20,00  poonda 

KtonsaUoDperiQChafler  rupture Inch..      .1850 

Bednetion  In  diameter  at  point  ol  rupture do...       .OU 

KedOGtf  on  In  area  aflermptore,  per  cent  ol  orlgtnal  sectloii U.9 

Fodtionof  rupture '.60  from  neck 

Cbarscterol  broken  aurlace Srannlar,  dark  spot  *t  clrcumferBnce 

KlongMlim  ol  Inch  aectlona '.IZ".!^ 
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PIVOT   SOCKETS— 6-POUNDEB   GUN   MOUNTS. 


No.  6219. 

IV^ks,  P86 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
3,000 
4.000 
4,200 
4,400 
4,600 
4,800 
5,000 
6,200 
6,4U0 
5,600 
5,800 
6,000 
11,640 


PerBq33are 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
90,000 
58,200 


EloDgatioxi 
permch. 


Inch. 
0. 

.000100 
.000850 
.000600 
.000650 
.000750 
.001250 
.002500 
.003700 
.004900 
.005960 
.007500 
.008600 
.010000 
.011460 


SacceBsive 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000250 
.000150 
.000150 
.000100 
.000600 
.001250 
.001200 
.001200 
.001050 
.001560 
.001100 
.001400 
.001450 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set 


0. 


Inch, 


RemarkK. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


i 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    58,200 

Elastic  limit  per  square  inch  of  original  section do. . .    21, 000 

Elongation  per  inch  after  rupture inch..      .8000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000760 

Reduction  in  diameter  at  point  of  rupture do...       ,115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  ol  rupture at  middle  of  stem 

Character  of  broken  surf  ace dull,  silky 

Elongation  of  inch  sections ^^.82*,  ^28* 


PIVOT  SOCKETS— 6-POUJ5a)EK  GUN   MOUNTS, 
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No.  6220. 

Marks,  PS6 

Diameter,  ".604. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
permch. 

Sncceasiye 

elongation 

perinch. 

Pennanent 
set 

Succeasiye 

permanent 

set. 

Remarks. 

Total. 

Persqoare 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
8,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 

11,560 

Poundt. 
1,000 
5,000 
10,000 
15,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
57,800 

Inch. 
0. 

.000100 
.000850 
.000550 
.000700 
.000950 
.001100 
.001600 
.002560 
.008500 
.004900 
.006100 
.007500 
.008750 
.010100 
.011760 

Inch. 
0. 

.000100 
.0002SO 
.000200 
.000150 
.000250 
.000150 
.000600 
.000960 
.000960 
.001400 
.001200 
.001400 
.001250 
.001860 
.001650 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

Oenercd  summary. 

Tensile  strength  per  square  Inch  of  orifflnal  section.... pounds..    57,800 

Elastic  limit  per  square  inch  of  original  section do...    19,000 

Elongation  per  inch  after  ruture inch..      .2600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000700 

Reduction  in  diameter  at  point  of  rupture do...       .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface dull,  silky 

Elongation  of  Inchsections ^21,  ".81* 
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PIVOT  SOCKETS — 6-POUNDBB  GUN  MOUNTS, 


No.  6221. 

Marks,  pt  6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDxation 
per  mch. 

Socceflstye 

elongation 

perlnch. 

Permanent 
set 

Sacceflsive 

Total. 

Per  square 
inch. 

permanent               JiemarKs. 
set 

Potmdt. 
200 
1,000 
2000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
19,920 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 

Inch, 
0. 

.000100 
.000260 
.000600 
.000600 
.000800 
.001000 
.001150 
.001850 
.001400 

Inch. 
0. 

.000100 
.000150 
.000260 
.000100 
.000200 
.(NN)21I0 
.000150 
.000200 
.000060 
.000060 
.000100 
.000560 
.001360 
.001660 
.001050 
.000860 
.000600 
.000860 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaBtic  limit. 
Tenfdle  strength. 

0. 

42,000    r      -(101460 

43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
99,600 

.001660 
.002100 
.008460 
.006100 
.006150 
.007000 
.007600 
.008460 

Oenercd  fmmmairy. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  incn  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

R^luction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  dull  spot  at  the  circumference.    Opened  cracks  in 

surface  of  stem. 
Elongation  of  inch  sections 'Ml*,  '''.11 


99.600 

43,000 

.1100 

.001550 

.025 

9.5 


PIVOT   SOCKETS 6-POUNDER   GUN    MOUNTS. 
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No.  6222. 

Marks,  ^"^g 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
5,200 
5,400 
5,600 
5,800 
6,000 
12,030 


Per  Hquare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
60,150 


EloTiflfation 
per  inch. 


0. 


Inch. 

! 000100 
.000850 
.000600 
.000700 
.000850 
.000950 
.001400 
.002100 
.003100 
.004760 
■  005800 
.006500 
.007650 
.009000 


Suoceasive 

elongation 

per  inch. 


0, 


Inch. 


.000100 
.000260 
.000150 
.000200 
.000150 
.000100 
.000450 
.000700 
.001000 
.001650 
.001050 
.000700 
.001150 
.001350 


Permanent  ^^S^Jl'v 
-_i.        ,  permanent 

^^-  set. 


Inch. 


0. 
0. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    60, 160 

Elastic  limit  per  square  inch  of  original  section do. . .    20, 000 

Elongation  per  incn  after  rupture inch. .      .  2250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000700 

Reduction  in  diameter  at  point  of  rupture do. . .       . 075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface dull  amorphous 

Elongation  of  i he h  sections ".26»,  ".20 
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PIVOT   SOCKETS — 6-POUNDEB  GUN   MOUNTS. 


No.  6223. 

Marks,  ^t. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Saccessive 

elongation 

permch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
3,000 
^4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
5,200 
6,400 
5.600 
5,800 
6,000 
19,960 

Pounds. 
1,000 
5.(NN> 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
99,900 

Inch. 
0. 

.000100 
.000660 
.000600 
.000750 
.000650 
.001000 
.001400 
.002000 
.002900 
.004160 
.005800 
.006500 
.007660 
.009000 

Inch. 
0. 

.000100 
.000250 
.000160 
.000260 
.000100 
.000150 
.000400 
.000600 
.000900 
.001250 
.001150 
.001200 
.001150 
.001850 

Inch. 
0. 
0. 

Inch, 

Elastic  limit 
Tensile  strength. 

General  mmmary, 

TensUe  strength  per  square  Inch  of  original  section pounds..    99,900 

Elastic  limit  per  square  inch  of  original  section do. . .    21, 000 

Elongation  per  inch  after  rupture inch. .     .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000650 

Reduction  in  diameter  at  point  of  rupture do...       .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ''.7  from  neck 

Character  of  broken  surface dull  silky,  trace  of  granulation 

Elongation  of  inch  sections ".18,  ^^.24* 


PIVOT   SOCKETS — 8-POUNDEB   GUN   MOUNTS. 
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No.  6224. 

Marks,  p'l^e 

Diameter,  ".506. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation  1 
perinch. 

Suooeoriye 

elongation 

perinch. 

Permanent 
set. 

Succesalye 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Pounds, 
200 
1,000 
2,000 
8,000 
4,000 
4.200 
4,400 
4,600 
4,80(> 
6,000 
6,200 
6,«)0 
6,000 
6,800 
6,000 

12,110 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
60,660 

Inch, 
0. 

.000100 
.000860 
.000600 
.000660 
.(KNWiO 
.001000 
.001600 
.002160 
.008000 
.004160 
.006600 
.006660 
.007760 
.009200 

Inch. 
0. 

.000100 
.(N)0260 
.000160 
.000160 
.00QS200 
,000160 
.000600 
.000660 
.000860 
.001160 
.001860 
.001060 
.001200 
.001460 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaKtic  limit 

TenHile  strength. 

General  mmmary. 

Tensile  strength  per  square  inch  of  orifflnal  section pounds..    60,660 

Elastic  limit  per  square  inch  of  original  section do . . .    20, 000 

Elongation  per  inch  after  rupture inch . .     .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000650 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Position  of  rupture *  7  from  neck 

Character  of  broken  surface dull  amorphous 

Elongation  of  inch  sections '■'.20,  ".28* 

H.  Doc.  300 ^19 
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PIVOT   SOCKETS 6-POUNDER   GUN   MOUNTS. 


No.  6225. 

Marks,  ^Te 

Diameter,  ".604. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonflation 
per  inch. 

SucoeflBive 

Elongation 

per  Inch. 

Permanent 
set 

SuccesBlTe 

Permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
incn. 

Founds. 
200 
1,000 
2,000 
8,000 
4,(N)0 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
11,070 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,  (MM) 
26,000 
27,000 
28.000 
29,000 
80,000 
50.850 

Inch. 
0. 

.oomno 

.000450 
.000600 
.000850 

.oouoo 

.001650 
.002450 
.008550 
.004700 
.006650 
.007000 
.008250 
.009800 

Inch, 
0. 

.000100 
.000150 
.(NNKAN) 
.000150 
.000250 
.000260 
.000550 
.000800 
.001100 
.001150 
.001150 
.001150 
.001250 
.001050 

Inch. 
0. 
0. 

Initial  load. 

Ela.stic  limit. 

i 
Tensile  strength. 

1 

Oenerai  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    89, 850 

laastic  limit  per  square  inch  of  original  section do . . .    20, 000 

Elongation  per  inch  after  rupture inch. .      .  2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000600 

Reduction  in  diameter  at  point  of  rupture do. . .       .074 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture ".95  from  necic 

Character  of  broken  surface dull  amorphous 

Elongation  of  inch  sectionfl '■'.18, '^25« 


PIVOT   SOCKETS — 6-POUNDER  GUN   MOUNTS. 
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No.  6237. 

Marks,  ^Te 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.000100 
.000400 
.000600 
.000700 
.OUUHbO 
.000950 
.011560 
.018600 
.014600 
.016760 

Saccessiye 

elongation 

perlnch. 

Inch. 
0. 

.000100 
.000800 
.000200 
.000100 
.000150 
.000100 
.010600 
.001950 
.001100 
.002150 

Permanent 
set. 

Inch. 
0. 
0. 

Succesfdye 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Founds. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 

11,060 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
55,400 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

General  gummary. 

Tensile  strength  per  aqnare  Inch  of  original  section pounds..   55,400 

Elastic  limit  per  square  inch  of  original  section do...    25,000 

Elongation  per  inch  after  rupture inch..     .&500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000850 

Reduction  in  diameter  at  pointof  rupture do. . .       .166 

Reduction  in  area  after  rupture,  per  cen t  of  original  section M.  6 

Position  of  rupture V. 2  from  nee  k 

Character  of  broken  surface silky 

Elongation  of  inch  sections '■'.42*,  ".28 


292 


PIVOT   SOCKETS — S-POUITDER   GUN   MOUNTS. 


No.  6238. 

Marks,  ^l\ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Ghauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 
200 
1.000 
2,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7.000 
7,200 
7,400 
7,600 
7,800 
8,000 
11,910 


Elongation 


Per  square 
inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
25,000 
80,000 
S1,000 
82,000 
88,000 
84,000 
35,000 
86»000 
87,000 
88,000 
89,000 
40.000 
59,560 


Succefislve 
elongation 


perlnch.    ^Xch 


Permanent'  Sncceadve  I 
set.        permanent 


Remarks. 


I 


set. 


iTteh. 

Inch. 

0. 

0. 

.000100 

.000100 

.000600 

.000200 

.000660 

.000250 

.000600 

.000250 

.001000 

.000200 

.001060 

.000060 

.001060 

0. 

.001100 

.000060 

.002000 

.000900 

.022900 

.020900 

.024600 

.001600 

.026660 

.002150 

.028600 

.001960 

.081400 

.002800 

.o'^eooo 

.008600 

0. 
0. 


Inch. 


0. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  mimmary. 


Tensile  strength  per  square  inch  of  original  section pounds..    59.660 

Elastic  limit  per  square  inch  of  original  section do. . .    83,000 

Elongation  per  incn  after  rupture inch . .      .  8500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001100 

Reduction  in  diameter  at  point  of  rupture do. . .       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 60.8 

Position  of  rupture r'.2^mneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".81,  ".89* 


PIVOT   SOCKETS — 6-POUHDEK   GUN   MOUNTS. 

No.  623d. 
Marks,  ^a". 
Diameter,  ".S05. 
Sectional  area,  .30  ttquare  incb. 
Gauged  length,  2". 


Applied  l<»diL 

.000100 

■iS 

ioisoso  ' 

:  015760 

:  021880  ; 

0. 
.000100 

s 

."oioioo 

iooisoo 
iooiwo 

. 002200 

1  SocceaiiTe 
Inth.           /no*. 

Remart.. 

30D 

(.DOO 

Is 

IE 

33,000 
34,000 

3fi,Doa 

li 

as 

FAastif  llmll- 

Tpn>>J]«  Mrength. 

1 

Tenille  Krengtb  per  square  inch  of  origins 
Elastic  limit  per  nusre  incb  or  orlglTial  m 
Elongation  per  inch  after  niptur 


.    31, 


kso 


Elonfliatlon  pet  Inch  under  itrsln  at  elMttc  limit 

Reduction  in  diameter  at  point  of  rupture do...        ,0K 

Reduction  la  aiE&  after  rupture,  per  cent  ol  orl^al  se«tion 34,0 

Podtlra  or  rupture ".96  from  neck 

Character  of  broken  nirtace dltv,  oblique 

ElimgaUon  of  Inch  aecUoiu ".SO*, '.21 


294 


PIVOT   SOCKETS 6-POUNDEB   GUN   MOUNTS. 


No.  6240. 

Marks,  p's^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applic 
Total. 

id  loadH. 

Per  Boaare 
incn. 

Eloiufation 
per  inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

SuccesBive 

permanent 

set. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
10,920 

Pounds. 
1,000 
5,000 
10,000 
20,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
54,600 

Inch. 
0. 

.000100 
.000400 
.000650 
.001000 
.001050 
.015000 
.016250 
.017750 
.019500 
.021550 
.024000 
.026250 
.028800 

Inch. 
0. 

.000100 
.000800 
.000260 
.000850 
.000050 
.018950 
.001250 
.001500 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.002050 
.002450 

.002250 
.002560 

ft 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    54,600 

Elastic  limit  per  square  inch  of  original  section do. . .    27, 000 

Elongation  per  inch  after  rupture inch. .      .  8700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001060 

Reduction  in  diameter  at  point  of  rupture do. . .       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 2 

Position  of  rupture 1''.26  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  secUons ".31,  MS* 


PIVOT  SOCKETS — 6-POUNDEE   GUN   MOUNTS. 
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No.  6241. 

Marks,  p  g  e 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Sacceflsiye 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Rnmarks. 

Total. 

Per  square 
incn. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
12,180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
60,800 

Inch. 
0. 

.000100 
.000300 
.000560 
.001000 
.001060 
.013250 
.014060 
.015300 
.017050 
.018900 
.020550 
.022400 
.024600 
.026600 

Inch. 
0. 

.000100 
.000200 
.000250 
.000460 
.000050 
.012200 
.000800 
.001250 
.001750 
.001850 
.001650 
.001850 
.002200 
.002000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elatitir-  limit. 

Tensile  strength. 

General  mmmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    60,900 

Elasticllmit  per  square  inch  of  original  section do...    31,000 

Elongation  per  inch  after  rupture inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit 1 do...  .001060 

Reduction  in  diameter  at  point  of  rupture do. . .       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface dull  gray,  amorohous 

Elongation  of  inch  sections '''.17.^.20* 
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PIVOT   SOCKETS — 6-POUNDEB   GUN   M0UKT8. 


Marks,  ^'i\ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  6242. 


Applied  loadfl. 

EloDffatlon 
per  inch. 

SncceflsiYe 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 

12,210 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
81,000 
82,000 
88,000 
84,000 
35,000 
61,060 

Inch. 
0. 

.000100 
.000300 
.000660 
.000950 
.011060 
.011960 
.018000 
.014500 
.015800 

Inch. 
0. 

.000100 
.000200 
.000250 
.000400 
.010100 
.000900 
.001050 
.001600 
.001300 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elfustic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    61,050 

Elastic  limit  per  square  inch  of  original  section do.. .    30, 000 

Elongation  per  inch  after  rupture Inch . .     .  2100 

Elongation  per  inch  under  strain  at  elastic  1  imit do ...  .  000950 

Reduction  In  diameter  at  point  of  rupture do. . .       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28. 9 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface dull  gray,  amorphous 

Elongation  of  Inch  flections •  *.19,  ^.23* 


! 


PIVOT  SOCKETS — 6-POUNDEB  GUN  MOUNTS. 

No.  6275. 

Marks,  fjl 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

EloDffatloii 
per  inch. 

Succenive 

elongation 

perinch. 

Pennanent 
flet. 

SucceMdve 

permanent 

set. 

Kemarkfl. 

Total. 

Peraqimre 
incn. 

Foundt. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
7,200 
7,400 
7,000 
7,800 
8,000 

14,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
70.600 

Inek, 
0. 

.000100 
.000900 
.000600 
.000600 
.000760 
.001000 
.001200 
.001600 
.012260 
.018600 
.014600 
.015600 

Inek, 
0. 
.000100 
.000200 
.000200 
.000100 
.000160 
.000260 
.000200 
.000800 
.010760 
.001260 
.001000 
.001000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
ElHMtic  limit. 

0. 

0. 

• 

1 
Ti'iiMile  Htrengrth. 

General  summanj, 

TenMle  strength  per  square  Inch  of  original  section pounds..    70,600 

Elastic  limit  per  square  inch  of  original  section do. . .    35,000 

Elongation  per  inch  after  rupture inch..      .2260 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001200 

Reduction  in  diameter  at  point  of  rupture do. ..       .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections '^.25*,  ^20 
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PIVOT   SOCKETS — 6-POUNDER   GUN   MOUNTS. 


No.  6276. 

Marks,  ^te 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SuocesslTe 

elongation 

perinch. 

Permanent 
.set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 

14,860 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,(NN» 

ao,ouo 

85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
74,250 

Inch. 
0. 

.000100 
.000850 
.0U0600 
.000600 
.000900 
.001060 
.001800 
.001400 
.001450 
.001500 
.001560 
.018600 
.014400 
.015900 
.016850 
.017900 
.019160 

Inch. 
0. 
.000100 
.000250 
.000150 
.000100 
.000800 
.000150 
.000250 
.000100 
.000050 
.000050 
.000050 
.011950 
.000900 
.001500 
.000950 
.001060 
.001250 

Inch. 
0. 

Initial  load. 

E1ai«tic  limit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    74,250 

Elastic  limit  per  square  inch  of  original  section do...    89,000 

Elongation  per  incn  after  rupture inch..      .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections 'M9*,'M6 


PIVOT  SOCKETS — 6-POUNDEB  GUN   MOUXTTS. 
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No.  6298. 

Marks,  ^'li 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


AppUed  loads. 

Elonsatioii 
permch. 

SucceMlTe 

elongation 

per  Inch. 

Permanent 

set. 

SuocesBive 

permanent 

set 

Remarks. 

Total. 

PerMiiare 
ineh. 

Fmtndi. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 

6,200 
6,400 
6,600 
6,800 
6,000 
18,440 

Pounds. 

1,000 

6,000 

10,000 

16,000 

20,000 

21,  (K» 

22,  (NN) 
28,000 
24,000 
26,000 

26,000 
27,000 
28,000 
29,000 
80,000 
67,200 

Inch. 
0. 

.000100 
.008860 
.000600 
.000660 
.000760 
.(NMW60 
.000900 
.001000 

.oouoo 

.001600 
.002260 
.008600 

.004800 
.006600 

Inch. 
0. 

.000100 
.000260 

.000160 
.000160 
.000100 
.000100 
.000060 
.000100 
.000100 

.000400 
.000760 
.001260 
.000600 

.001200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

Tensile  strength 

.000800 

.000800 

General  tummary. 

TsnsUe  strength  per  sqnare  inch  of  original  section ponnds..    67,200 

Elastic  limit  per  sanaie  inch  of  original  section  (approximate) do...    25,000 

Elongation  per  Inch  alter  mptoie Inch..     .8000 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001100 

Reduction  In  diameter  at  point  of  rapture do...       .126 

Eeduotlon  In  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture 1"'.14  from  neck 

Character  of  broken  surface dulLsUky 

Sloogatfton  of  inch  sections '^28,  ^.82* 


WV  PIVOT  8O0KBTB — 6-PODKDBE  GUN  MOONTS. 

No.  6299. 
Marks,  ^fe 
Diameter,  ".505. 
Sectiooal  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  io*li 

ToUl. 

-^1^ 

Pound 

Gentral  mimmary. 

TeDdleMraDgtbperaqiurelaclioforlgiiulsectloD pounds..    73,U0 

EUnlc  limit  per  iqiure  Inch  of  orl^nu  sectlan do.  ■ .    ZB.  000 

EloDgBllon  per Incn kfler  mptnre tncb . .      .IBM 

KhmgaUon  per  iQcb  under  Mntln  at  elastic  limit do. . .  .001000 

Beduetloa  tn  diameter  at  polal  o[  rupture do. . .        .116 

BedncUon  In  wm  after  rapture,  per  c«nt  ol  original  aectlon 40.  S 

Poiltlon  of  mpture 1"  from  neck 

miaru-u>r  al  broken  enrtace granular.  ■Ilk)'  ipot  al  (he  circumference 

in  ol  iocb  MDtkiai ".ai*,  ",18 


PISTON  R0DS-6-P0UNDER  GUN  MOUNTS 


STEEL  FORGDSTGS. 
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No.  6202. 

Marks,  prs 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadfl. 

EloDxation 
per  inch. 

Succefisive 

elongation 

perlnch. 

Permanent 
set 

BuccesBive 

pennanent 

set. 

Remarkn. 

Total. 

Peraquare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,200 

11,000 

12,000 

12,800 

18,000 

13.200 

13,400 

13,600 

13,800 

14,000 

16.310 

Pounds. 
1,000 
6,000 
10,000 
20,000 
90,000 
40,000 
61,000 
65,000 
60,000 
64,000 
66,000 
66,000 
67,000 
68.000 
69,000 
70,000 
81,550 

Inch. 
0. 

.000100 
.000260 
.000600 
.000060 
.001800 
.001600 
.001660 
.002000 
.002660 
.006660 
.007000 
.007800 
.007600 
.006260 
.006500 

Inch. 
0. 

.000100 
.000160 
.000860 
.000850 
.000350 
.000300 
.000050 
.000850 
.000650 
.004000 
.000860 
.000300 
.000300 
.000660 
.000250 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    81, 650 

Elastic  limit  per  square  inch  of  original  section  do...    64,000 

Elongation  per  inch  after  rupture  inch..     .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002660 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  granular 

Elongation  of  inch  sections ".10*/M0* 
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PISTON   BODS — 6-POUNDER   GUN   MOUNTS. 


No.  6198. 

Marks,  ^r  e 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

(ranged  length,  2". 


Applied  loads. 

Elongation 
];>erinch. 

Successiye 

elongation 

perlnch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Inch, 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds, 

200 

1,000 

2,000 

4,000 

6,000 

8,000  « 

10,000 

12,000 

12,200 

12,400 

12,600 

12,800 

18,000 

18,200 

18,400 

21,100 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
105,500 

Inch, 
0. 

.000100 
.00U8UO 

.ooomo 

.001000 
.001800 
.001600 
.002000 
.002060 
.002100 
.014000 
.014660 
.014900 
.016200 
.015850 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000800 
.000800 
.000400 
.000050 
.000060 
.011900 
.000650 
.000250 
.000800 
.000660 

Initial  load. 

Blastlc  limit. 
Tensile  strength. 

0. 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  105,600 

Elasticlimit  per  square  inch  of  original  section do...    02,000 

Elongation  per  inch  after  rupture inch..     .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture 1  ^.06  from  neck 

Character  of  broken  surface flue  granular  radiating  from  the  center 

Elongation  of  inch  sections ^.11*, '■'.U 


PISTON   BODS 6-POUNDEB   GUN   MOUNTS. 
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No.  6297. 

Marks,  pic 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Succesrive 

elongation 

perlnch. 

Permanent 
set 

SuoeesBiye 

permanent 

set 

Remarks. 

Total. 

Peraqoare 
inch. 

BoundB, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

18,000 

18,200 

18,400 

18,600 

18,800 

14,000 

24,020 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
66,000 
66,000 
67,  (MM) 
68,000 
69,000 
70,000 
120,100 

Inch, 
0. 

.000100 
.000000 
.000600 
.001000 
.001860 
.001700 
.002060 
.002800 
.010660 
.011600 
.012100 
.012800 
.012600 

Inch. 
0. 
.(NNn(N> 

.(mm 

.000800 
.000400 
.000660 
.000860 
.000660 
.000280 
.008860 
.000860 
.000600 
.000200 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

Oeneral  summary. 


120,100 

66,000 

.0960 

.002800 

.086 


Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastlo  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

ELeduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture at  middle  of  stem 

Chiuracter  of  broken  surface fine  granular,  radiating  from  center  punch  mark  defining 

incn  section  on  stem. 
Elongation  of  inch  sections  , ".lO*,  ".09* 

H.  Doc.  300 20 
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PISTON   RODS — 6-POUNDKR   GUN   MOUNTS. 


No.  6306. 

Marks,  p.Ve 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SucceBBiye 

elongation 

per  inch. 

Permanent 
set 

1 

1 

Snccefsive  1 
permanent 

HCt. 

Inch. 
0. 

Total. 

Persauare 
inch. 

RemarkH. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
20,200 

Pounds, 
1,000 
5,000 
10,000 
20,  (XN) 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
101,000 

Inch. 
0. 

.(Nmoo 

.000860 
.000660 

.001000 
.001860 
.001400 
.001460 
.001560 
.001600 
.006750 
.00r250 
.007860 
.008800 
.009150 

Inch. 
0. 

.000100 
.000260 
.000800 
.000860 
.000860 
.000060 
.000060 
.000100 
.000050 
.005150 
.000500 
.000600 
.000450 
.000850 

Inch. 
0. 
0. 

inllial  load. 

0. 

Elastic  limit 

1 

1 

■ 

Tentiile  strength. 

1 

1       "  ' 
1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  incn  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".6  from  nee k 

Character  of  broken  surface fine  granular,  with  a  circle  of  coarser  granulation  i'^  diameter 

Elongation  of  Inch  sections MO  ".18* 


101,000 

44,000 

.1400 

.001600 

.055 

20.5 


PISTON   EODS — 6-POUNDEB  GUN   MOUNTS. 
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No.  6334. 

Marks,  prc 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

SacceBBive 

elongation 

perlnch. 

Permanent 
8et. 

SaooesBive 

permanent 

Bet. 

RemarkB. 

Total. 

Perscniare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,200 

12,400 

12,600 

12,800 

18,000 

28,800 

Poundt, 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

61,  UN) 

e2,0(N> 

68,000 

64,000 

66,000 

119,000 

Inch. 
0. 

.000100 
.UU0B6O 
.000600 
.000860 
.001200 
.001600 
.002060 
.0098SO 
.000760 
.010060 
.010600 
.OIKMM) 

Inch, 
0. 

.000100 
.00021)0 
.000260 
.000860 
.000260 
.000100 
.000450 
.007800 
.000400 
.000800 
.OOOtfO 
.000600 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaiitic  limit. 
TenBile  strength. 

0. 

(General  gummary. 

Tensile  strength,  per  square  inch  of  original  section pounds..  119,000 

Elastic  limit,  per  Bqoare  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch..     .0960 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002060 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture , '^.  65  from  neck 

Character  of  broken  surface flue  granular 

Elongation  of  inch  BectioDS ^08,  Ml* 
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PISTON   BODS — 6-POUNDEB  GUN    MOUNTS. 


No.  6854. 

Marks,  pVe 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
permch. 

SucoesBlve 

elonsation 

permch. 

Permanent 
set. 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

U,200 

u,fino 

12,000 
22,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49.000 
60.000 
62,000 
54,000 
56.000 
58.000 
60,000 
114,050 

Inch. 
0. 
.000060 

.000250 
.000660 
.000960 

.001800 
.001560 
.002260 
.002600 
.008160 
.003600 
.004060 
.001600 
.005560 
.006200 
.007460 
.006500 

Inch. 
0. 

.000060 
.000200 

.0008UO 
.000400 
.000850 
.000250 
.000700 
.000860 
.000560 
.000860 
.000560 
.000560 
.000950 
.000660 
.001260 
.001060 

Inch. 
0. 
0. 

Inch. 
0. 

Elastic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  114, 060 

Elastic  limit  per  square  inch  of  original  section do...    45, 000 

Elongation  per  inch  after  rupture .^ inch. .      .  U60 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do . . .       .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture '''.85  from  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections ^.18*,  MO 


PISTON    RODS 6-POUNDER   GUN   MOUNTS. 
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No,  6367. 
Marks,  prc 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Grauged  length,  2". 


Applied  loads. 

Elongation 
per  mch. 

Succeasiye 

elongation 

per  inch. 

Permanent 
set. 

Sacceasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

I\mnd». 

20O 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

28.410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
117,060 

Inch. 
0. 

.000100 
.000860 
.000660 
.001000 
.001400 
.001750 
.002000 
.002060 
.008000 
.009160 
.010000 
.010500 
.011400 

Inch. 
0. 

.000100 
.000250 
.000300 
.000850 
.000400 
.000860 
.000250 
.000060 
.006960 
.001150 
.000850 
.000600 
.0U09U) 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

General  summary. 

TeoflUe  strength  per  square  inch  of  original  section pounds..  117,050 

Elastlo  limit  per  square  inch  of  original  section do . . .    56, 000 

Elongation  per  inch  after  rupture inch..     .1160 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002060 

ReducUon  in  diameter  at  point  of  rupture do...       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ''.55  from  neck 

Character  of  broken  surface line  granular 

Elongation  of  inch  sectionB 'M4«.''.09 


PISTON   BODS — 6-POUNDER   GON    MODHTS. 
No.  6257. 


Marks,  p  k^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


^.,. 

%X" 

PoandM. 

/Wwb. 

88,400 

Oeneral  gammary. 

„ loarelDch  otorlatlul  lectjon ponndi..   B3,400 

lo  limit  peiiaoarBlncb  of  origlnaweUon do...    29,000 

— " eilncbatUr  rupture Inch..      .1100 

er  inch  under  stndn  at  elastic  limit do. . .  .  001060 

" 1  M  point  of  rapture do...        .DK 

er  rapture,  per  cent  ol  MigliuJ  aectkni  16.9 

Position  ol  rapture ".Slromneck 

Ch»i»ctflt  of  broken  BUriace auesnuiular 

SlongaUQii  ot  Inch  BecUoiu '.10,*,12> 


PISTON   BODS — 6-POUNDEB   GUN    MOUNTS. 
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No.  6386. 

Marks,  ^1^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Suocessiye 

elongation 

perlnch. 

Permanent 
set. 

SuccesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
20O 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
8,000 
9,000 

10,000 

10,200 
10,400 
10,600 
10,800 
11,000 
19,960 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
40,000 
46,000 

60,000 

61,000 
62,000 
63,000 
64,000 
66,000 
99,900 

Inch. 
0. 

.000100 
.000860 
.000600 
.000660 
.000850 
.001000 
.001860 
.001660 
/    .001800 
t    .004760 
.006000 
.007400 
.007760 
.008360 
.009060 

Inch. 
0. 

.000100 
.000260 
.000160 
.000160 
.000200 
.000160 
.000860 
.(NI02U0 
.000250 
.(K)2960 
.001260 
.001400 
.000360 
.000600 
.000700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  snength  per  square  Inch  of  original  flection ponnds..    99,900 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001800 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections «'.26*,  M7 
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PISTON   RODS — 6-POUNDEB   GUN   MOUNTS. 


No.  6887. 

Marks,  ^fg 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total 


PoundB. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

U,000 

19,710 


PerBQuare 
incn. 


JPoundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
96,660 


Elongation 
per  Inch. 


0. 


Inch. 


.000100 
.000400 
.000600 
.001000 
.001400 
.001660 
.001700 
.001760 
.004000 
.006900 
.007400 
.007860 
.006650 
.009000 
.009660 


Buooesstye 

elongation 

per  inch. 


0. 


Indi. 


.000100 
.000600 
.000200 
.000400 
.000400 
.000250 
.000060 
.000050 
.002250 
.002900 
.000600 
.000460 
.000700 
.000450 
.000650 


Permanent 
set 


0. 
0. 


Inch. 


Successive 

permanent 

set. 


Remarks. 


Inch. 


0. 


Initial  load. 


Elafitio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,660 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..     .2150 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Position  of  rupture ^.9  from  neck 

Character  of  broken  surface silky 

BloQgation  of  inch  sections '. *ai,*.a>» 


AXLE — 6-POUNDER  GUN   MOUNT. 

Axle,  6-poundeb  Gun  Mount,  Steel  Fobgino. 

No.  6176. 

Marks,  ^']^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elongation 
permch. 

SuoceBBive 

elonntion 

permch. 

PennAAPnt 

SaccesBive 

Remarks. 

Total. 

Peraqnare 
inch. 

set. 

permanent 
set. 

Poundt. 
2U0 
1,000 
2,000 
4,000 
6,  MX) 
7,000 
7.600 

7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
15,480 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
88,000 

89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
77,400 

Inch. 
0. 

.000100 
.000000 

.000660 
.001000 
.001200 

Inch. 
0. 

.000100 
.<I00200 
.000860 
.OOOKM) 
.000200 
............ 

Inek. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

Tensile  strength. 

0. 

.010000 
.018600 
.018660 
.018700 
.018860 
.014160 
.014750 

.008800 
.006600 
.000050 
.000060 

.000150 
.000600 
.000600 

■•••••"■•••• 

General  summary. 

Tensile  strength  per  Bqnaie  inch  of  oriffinal  section .pounds..  77,400 

Elastic  limit  per  square  inch  of  original  section  (approximate) do. . .  88, 000 

Elongation  per  Inch  after  rupture inch..    .2760 

Reduction  in  diameter  at  point  of  rupture do...     .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture F.  25  from  neck 

Character  of  broken  surface silky 

EloQgatioa  of  inch  sections ^,29*,  ^26 


PIVOT  SOCKETS-15-POUNDER  GUN  MOUNTS. 


STEEL  CASTINGS. 
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PIVOT  SOCKETS — IS-PODNPEB  QVJX  M0UMT8. 


No.  6172. 
Marks,  ^V 
Diameter,  ".505. 
Sectional  area,  .30  square  inch. 
Gauged  leDgtb,  2". 


TOUL     "^i^ST 


Oerterai  tumnuiry. 

TenfflenrenxthpecaqokreincbolorlfliulMctloD poonda..    K,40O 

Klutlc  limit  pec  niiare  Inch  ol  orlgliuu  mcUod do...   21,000 

Elong&tloD  per  Inch  after  ruplIiK lucb..      .IMO 

EloDgatlou  pel  Inch  under  atnln  ftt  elastic  limit do...  .DOOMO 

BcducUoa  In  diameter  at  point  of  rupture do...       -MS 

RedDctloa  In  area  liter  rupture,  per  cent  of  orlglnftl  section It.  9 

PortUon  ol  rupture Vlromneck 

Chancier  of  brokm  furface nanular.OO  percent;  doll  dlky,  40  per  cent 

-  ■        -■    ;|,(i«;ilomi "33,".19« 
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PIVOT   SOCKETS — 15-POUNDEB  GUN   MOUNTS. 


No.  6174. 

Marks,  vaib 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SnccesslTe 

elon«ration 

permch. 

Permanent 
set. 

Succemive 

permanent 

set. 

1 
Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
8,200 
8,400 
8,600 
8,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
6,640 

Pounds. 
1,000 
6,000 
10,000 
16,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
88,200 

Inch. 
0. 

.000160 
.000850 
.0(NMi00 
.000750 
.000950 
.001100 
.001600 
.002350 
.008000 
.004000 
.005400 
.007000 
.008600 

Inch. 
0. 

.000160 
.000200 
.000250 
.000160 
.000200 
.000160 
.000400 
.OOOWiO 
.000650 
.001000 
.001400 
.001600 
.001500 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  stren^h. 

.009100 

.000100 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,200 

Elastic  limit  per  square  inch  of  original  section do...    18,000 

Elongation  per  inch  after  rupture inch..      .0660 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  .001100 

Reduction  in  diameter  at  poin  t  of  rupture do. . .       .085 

Reduction  In  area  after  rupture,  per  cent  of  original  section 9.6 

Position  of  rupture "^.72  from  neck 

Character  of  broken  surface discolored,  spongy 

Elongation  of  inch  sections '.10*,  ^.08 


i 


PIVOT   SOCKETS lo-POU^DER   GUN   MOUNTS. 
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No.  6195. 

Marks,  p's  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loada 

Elonflation 
per  mch. 

Sucoeesive 

eloDSBtlon 

permch. 

Permanent 
set 

Saccessiye 

permanent 

set. 

ToUI. 

Per  square 
inciL 

Remarks. 

Pounds. 
200 
1.000 
2,000 
4,000 
4,600 

6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
10,820 

Pounds, 

1,000 

6,000 

10,000 

20,0UO 

28,000 

80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
54,100 

Inch, 
0. 

.000100 
.000900 

.ooooao 

Inch, 
0. 

.000100 
.000200 
.000860 

Inch. 
0, 

Inch. 
0. 

• 

Initial  load. 

Elastic   limit.  a( 

.014000 
.016060 
.017260 
.019600 
.021000 
.028750 

.018850 
.002050 
.001200 
.002250 
.001500 
.002760 

.012900 

.012900 

mate. 

Tensile  strenfrth. 

General  mmmary. 

Tensile  s^ength  per  square  inch  of  original  section pounds..  54, 100 

Elastic  limit  per  square  inch  of  original  section  (approximate) do...  28,000 

Elongation  per  inch  after  rupture inch..    .1160 

Reduction  in  diameter  at  point  of  rupture do. . .     .  045 

Reduction  in  area  after  rupture,  per  cen  t  of  original  section 16. 9 

Position  of  rupture ''.6  from  neck 

Character  of  broken  surface coarse  granular,  70  per  cent;  dull,  silky,  80  per  cent 

Elongation  of  inch  sections ".14*  ''.09 
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PIVOT   SOCKETS 15-POUNDEK   GUN    MOUNTS. 


No.  6201. 

Marks,  p'lie 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elonsation 
periDch. 

SucceflslTe 

elonffatdon 

per  Inch. 

Permanent 
set. 

SttccesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Itmndt. 
200 
1,000 
2,000 
4,000 
4,400 
4,600 
4,800 
6,000 
5,200 
5,400 
6,600 
5,800 
6,000 
11,670 

• 

Pounds. 
1,000 
5,000 
10,000 
20,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
58,860 

Inch. 
0. 
.000100 
.000800 
.(XI0660 
.000760 
.000800 
.000860 
.001800 
.008660 
.006000 
.006000 
.007850 
.008800 

Inch. 
0. 

.000100 
.000200 
.000860 
.000100 
.000050 
.000060 
.000460 
.002250 
.001460 
.001000 
.001350 
.001450 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaNtic  limit. 
Tensile  strength. 

1 

OenercU  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    58,860 

Elastic  limit  per  square  inch  of  originalsection do...    24,000 

Elongation  per  inch  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000650 

Reduction  in  diameter  at  point  of  rupture , do.. .       . 075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface dull  gray,  amorphous 

Elongation  of  inch  sections ''.17, '.JU* 


PIVOT  SOCKETS — 16-POUNDEB  GUN  MOUNTS. 
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No.  6280. 

Marks,  ^|^i5 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonxatlon 
per  Inch. 

Snccessiye 

elongation 

perlnch. 

Inch, 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000060 
.000650 
.009000 
.001050 
.000900 
.001050 
.001000 
.001150 

Pennanent 
set. 

SuccessiYe 

permanent 

set 

Remarks. 

Total. 

Per  square 
Incn. 

Pounds, 
200 
1,000 
2,000 
8,000 
4.000 
5.000 
6,000 
7,000 
7,600 
7,800 

8,000 

8.200 
8,400 
8,600 
8,800 
9,000 
15.010 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
88,000 
89,000 

40,000 

41,000 
42,000 
48,000 
44,000 
45,000 
75,060 

Inch. 
0. 

.000100 
.000260 
.000450 
.000600 
.000750 
.000960 
.001150 
.001800 
.OOlffiiO 
/    .002000 
i    .011000 
.012050 
.012950 
.014000 
.015000 
.016150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.0 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    75,060 

Elaaticlimit  per  square  inch  of  original  section do...    89,000 

Elongation  per  incn  after  rupture inch..     .1750 

Elongation  per  Inch  under  sbain  at  elastic  limit do...  .001350 

Reduction  in  diameter  at  point  of  rupture do...       .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture '".9  from  neck 

Character  of  broken  surffice granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ^.19*,  ^J6 

H.  Doc.  300 21 
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PIVOT   SOCKETS 15-POUHDBR   GUN   MOUNTS. 


No.  6281. 

Marks,  ^^^5 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
14,890 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
74,450 


Elongation 
per  Inch. 


Inch, 


0. 


.000100 
.000200 
.000600 

.000650 
.000760 
.000960 
.001100 
.001200 
.011000 
.012400 
.013000 
.014100 
.015250 
.016400 
.017500 


Sucoeasive 

elonxaUon 

perlnch. 


Inch. 


0. 


.000100 
.000100 
.000300 

.000160 
.000100 
.000200 
.000150 
.000100 
.009800 
.001400 
.000600 
.001100 
.001150 
.001150 
.001100 


Permanent 
set. 


Inch. 


0. 
0. 


8cl006BBlTe 

permanent 
net. 


0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summar;/. 

Tensile  strength  per  square  inch  of  original  section pounds. .    74,450 

Elastic  limit  per  square  inch  of  original  section do...    33,000 

Elongation  per  inch  after  rupture inch . .      .2060 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  .001200 

Reduction  In  diameter  at  point  of  rapture do. . .       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture *'.6  from  nee k 

Character  of  broken  surface dull,  amorphous 

Elongation  of  inch  sections ".16,'.86i^ 
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No.  6282. 


Marks  F8?5 

DiMneter  ".605. 

Sectional  area  .20  square  inch. 

Gauged  length  2". 


Applied  loads. 

ElongaUoB 
per  inch. 

SaocesBiTe 

elongation 

perlnch. 

Permanent 
set 

Succewive 

permanent! 

set. 

RemarkB. 

Total. 

PerBQiure 
inch. 

Pounds, 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
13,100 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 

Inch. 
0. 

.000100 
.000200 
.000450 
.000000 
.000750 

Inch. 
0. 

.000100 
.000100 
.(XNKiRO 
.000150 
.000150 
.000260 
.000200 
.000800 
.000600 

.(xnwN) 

.001060 
.001000 
.001560 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

80,000          .001000 

6. 

84,000 
85,000 
86,000 
87,000 
88,000 
8»,U0U 
40.000 
65,600 

.001200 
.010600 
.011000 
.012000 
.018060 
.014060 
.015600 

General  mmmary. 

Tensile  strength  per  square  inch  c  f  original  section pounds. .    66, 500 

Elastlo  limit  per  sauare  inch  of  original  section do...    84^000 

Elongation  per  inch  after  rupture inch..     .0650 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .001200 

Reduction  In  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture '■^.46  fram  neck 

Character  of  broken  surface granular  70  per  cent,  dull  flaky  80  per  eent 

Elongation  of  inch  sections '''.10*,*.  07 
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PIVOT   SOCKETS — ^16-POUNDKE   GUN   MOUNTS. 


mo.  6429. 

Marks,  ^p  I  is 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  lengtli,  2". 


Applied  loftds. 

Eloncation 
permeh. 

Sucoearive 

elongation 

perinch. 

Permanent 
set. 

Suooeaslye 

permanent 

set 

Remarks. 

ToUkl. 

Per  square 
inch. 

founds. 
200 
1,000 
2,CNX) 
8,000 
4,  MX) 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,  (NX) 
7,200 
7,400 
12,080 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,  (XK) 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
34,000 
86,000 
86,000 
87,000 
60,400 

Inch. 
0. 
.(KXIlOO 
.000260 
.000600 
.000660 
.000900 
.001000 
.001000 
.OOUOO 
.001250 

.004060 
.007760 
.006260 
.009250 
.010200 
.011250 
.012600 

Inch. 

0. 

.000100 
.000150 
.000250 
.000160 
.000250 
.000100 

0. 
.000100 
.000150 
.000960 
.001850 
.008700 
.000500 
.001000 
.000960 
.001060 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strenflrth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    60,400 

Elastic  limit  per  square  inch  of  oiiginal  section do . . .    29, 000 

Eoogatlon  per  Incn  after  rupture inch..     .1250 

Elongation  per  inch  under  strain  at  elastic  limit do...  . 0012SO 

Roinctlon  in  diuneter  at  point  of  rupture do...       .086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular  50  per  cent,  lilky  60  per  cent 

Elongation  of  inch  sections ".06,  ".17* 


PIVOT   SOCKETS — 15-POrNDER   GUN   MOUNTS.  825 

No.  6283. 
Marks,  p""iB 
Diameter,  ".505. 
Sectdonal  area,  .20  square  inch. 
Gtauged  length,  2". 


-.„.   Ip 


loiWlon  |S^"  Perm«>«.li  !?^" 


Gnteral  mtTttmary. 

Temlle  ■trancth  per  sqiure  Inch  of  niirloal  sectioii pounda..    71,  OBO 

Blutlc  limit  pet  iqDBre  inch  ol  orlglDal  nwtlon da...    M,(oa 

KkmnttoD  per  Incb  after  rupture iDeh. .     .SIOD 

EknsMIOIIMTlIich  under  itain  at  elastic  limit do...  .001100 

BcdnctloD  In  diameter  at  point  of  rupture ._.......... do..-       -OKi 


^ , at  of  original  aeclli. 

Pwltlm  of  rupture 1"  from  Deck 

Cbutclerof  Dtoken  surface dolldlkT 

EkAgatlon  of  Inch  aecCloiu '.lEa.MT 
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PIVOT   SOCKETS 15-POUNDEB  GITK   MOUNTS. 


No.  6284. 

Marks,  i'^i^ 

Diameter,  ".496. 

Sectional  area,  .1932  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonnitlon 
per  inch. 

SaocesBtTe 

elonnthm 

perlnch. 

Permanent 
set. 

SncceasiTe 
permaneiit 

Bei. 

Remarks. 

Total. 

Pernuaie 
inch. 

Pounds. 
1« 
966 
1,982 
2,806 
8,864 
4,880 
6,796 

6,762 

6,966 
7,148 
7,842 
7,685 
7,728 
18,910 

Pounds. 
1,000 
6,000 
10,000 
1^(MN» 
20,000 
26,000 
80,000 

86,000  1 

86,000 
87,000 
88,000 
89.000 
40,000 
72,000 

Inch. 
0. 
.000100 
.000800 

.000500 
.(XXI660 
.(X)0K60 
.001000 
.001160 
.009500 
.010000 
.010500 
.012000 
.018450 
.016000 

Inch, 
0. 

.000100 
.(NXUOO 
.000200 
.000160 
.(NNKAN) 
.000160 
.000160 
.008860 
.000600 
.000500 
.001600 
.001460 
.001560 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Klaiftio  limit 
Tenrile  strength. 

0. 

General  mtnmary. 

Tensile  stiength  per  square  inch  of  original  section pounds..    72,000 

Elastic  limit  per  square  inch  of  original  section do...    86j^000 

Elongation  per  inch  after  rupture inch..      .2260 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001160 

Reduction  in  diameter  at  point  of  ruptu  re do . . .       .076 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28.8 

Position  of  rupture ".96  from  neck 

Character  of  oroken  surface dull  silky 

Elongation  of  inch  sections '.26*,  '.19 
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No.  6341. 

Marks,  ^i^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadfl. 

Elongation 
permclL 

SnocesBive 

elonntioii 

perlncb. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
14,420 

Pounds. 
1,000 
6,000 
10.000 
15.000 
20,000 
25,000 
30,000 
84,000 
85,000 
86,000 
87,000 
88,000 
38,000 
40,000 
72,100 

Inch. 
0. 

.000100 
.000250 
.000600 
.000600 
.000800 
.001060 
.001260 
.002000 
.006600 
.009900 
.010660 
.011760 
.018260 

Inch. 
0. 

.000100 
.000150 
.(NNI2A0 
.000100 
.000200 
.000250 
.OUKAX) 
.000750 
.006600 
.001300 
.000660 
.001200 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section  ...^ pounds..    72,100 

Elastic  limit  per  square  inch  of  orlginaTsection do...    84,000 

IQongation  per  inch  after  rupture inch..     .2850 

Ekxigatlon  per  inch  under  strain  at  elastic  limit do...  .  001260 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  In  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1".18  from  neck 

Clutracter  of  broken  surface dull  silky 

Blongatlim  of  inch  sections ''.28*,  ^^.19 
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PIVOT   SOCKETS 15-POUNDER   GUN   MOUNTS. 


No.  6432. 

Marks,  pgi5 

Diameter,  ."501. 

Sectional  area,  .197  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Suooessive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Peraqoare 
inch. 

Pcrnnds. 
197 
985 
1,970 
2,955 
8,940 
4,925 
5,910 
6,107 
6,804 
6,501 
6,696 
6,895 
7.092 
7,289 
7,486 
7,688 
7,880 
18,890 

Pounds, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
70,510 

Inch. 
0. 

.000100 
.000200 
.000400 
.000550 
.000750 
.001000 
.001060 
.007000 
.008150 
.009500 
.011000 
.011900 
.012500 
.013500 
.014860 
.016500 

Inch. 
0. 

.000100 
.000100 
.000200 
.000150 
.000200 
.000250 
.000050 
.005950 
.001150 
.001850 
.001500 
.000900 
.000600 
.001000 
.001350 
.001650 

Inch. 
0. 
0. 

Indi. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

Qeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    70, 510 

Elastic  limit  per  sQuare  inch  of  original  section do...    81,000 

Elongation  per  inch  after  rupture inch. .      . 2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001050 

R^uction  in  diameter  at  point  of  rupture do...       . 061 

Reduction  in  area  after  rupture,  per  cent  of  original  section 29. 7 

Position  of  ruputre at  middle  of  stem 

Character  of  hroken  surface dull  silky  70  per  cent,  granular  80  per  cent 

Elongation  of  inch  sections ^24*  ".24* 
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No.  6a43. 

Marks,  psIs 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loadB. 

Sloncation 
per  inch. 

BncoeaiTe 

eloDsation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks, 

Toul. 

Per  square 
Incn. 

J'wtndt. 
200 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
6,600 
6.800 
7,  (KM) 
7,200 
7,400 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
88,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
69,060 

Inch. 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
.001000 
.001150 

Inch. 
0. 

.000100 
.000150 
.000160 
.000200 
.000200 
.000200 
.OOOLV) 

Inch. 
0. 
0. 

Initial  load. 
Ela«Uc  limit. 

.001800    '      .000150 
.010500          .009200 

.011450 
.012500 
.013600 
.014660 
.016760 

.000960 
.001060 
.001100 
.001060 
.002100 

1. ........... 

Tensile  strength. 

1 

7,600 

1 

7,800 

1 

8,000 
13,810 

■ 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    69,060 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  incn  after  rupture inch..     .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001150 

Reduction  in  diameter  at  point  of  rupture do. . .       .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  MMrtion 27.4 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface dull  silk v,  serrated 

Elongation  of  inch  sections ^^.25*,  '^.28* 
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PIVOT   SOOKETS — 15-POUNDSB  GUN   UOVVT&. 


No.  6344. 

Marks,  ^s*?6 

Diameter,  ".506. 

Sectional  area,  .20  Bquai*e  inch. 

Gtiuged  length,  2". 


Applied  loads. 

EloQfatlon 
permch. 

Suocenlve 

elonntloii 

perlnch. 

Permanent 
set. 

Succeniye 

Remarks. 

Total. 

Per  square 
inch. 

permaneat 
set 

Pound». 
200 
1,000 
2.000 
8,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
18,800 

Pounds. 
1,000 
b,000 
10,000 
16,000 
20,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80.000 
81,000 
82,000 
88,000 
84,000 
8^000 
66,600 

Inch. 
0. 

.000100 
.000800 
.000600 
.000660 
.000060 
.001000 
.001100 
.001800 
.001800 
.002600 
.004760 
.006060 
.007100 
.006600 
.000600 

Inch. 
0. 

.000100 
.000200 
.000200 
.000160 
.000900 
.000060 
.000100 
.000200 
.000600 
.000700 
.002260 
.001800 
.001060 
.001600 
.000900 

Inch. 
0. 
0. 

Inch, 
0, 

Initial  load. 
Elastic  limit. 

Tensile  strength. 



-- 

1 

1 

aeneral  summary. 

Tentile  Btrmgth  per  square  Inch  of  oricinal  section poonds..    66,600 

Elastic  limit  per  square  Inch  of  original  section do...    27|000 

Elongatlan  per  inch  after  ruptare inch..     .2700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Redaction  In  area  after  rupture,  per  cent  of  original  section 87.1 

PositloQ  of  ruptare ^.66  from  neck 

Character  of  broken  surface Bilky,obUque 

Elongation  of  inch  aectiona \22,''.d2* 


PIVOT  BOOKBT8 — 16-FOUHDEB  QDN  MOUNTB. 


Marks,  pfis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Oenrral  tummnry. 

Tendle  Rmirtli  per  ■qnaic  Inch  of  origin*!  Mctlon poonik..  M,40(l 

"' — "-  "— ■ Hiuue  inoh  of  orlgiiul  secUoti do.,,  at^OOO 

. nchftftcT  rupmre Incb..  ,2800 

n«lit>UiOo  per  lucliaaderitnJiiMelutlc  limit do...  .OOOKQ 

Bdhietloii  Di  dtametra  M  ptrint  ol  raptme do...  .07S 

B«dactlmliiuaiaftsinB>tnTe,|ieioeDtoforiglii«lieoilai> 7!.i 

FodtloDolniptan...  m  .  • 1. 


gwnctra  ofbroken  nrboe dnllunotptioug,  TOperoent;  gimiiulaT,  SO  per  o 
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PIVOT  SOCKETS ^15-POUNBEB  QUK  MOUKTS. 


No.  6346. 

Marks,  pIi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongatioxi 
per  inch. 

SnocesBlve 

elongation 

perinch. 

Permanent 
set 

SuccesslTd 
permanent 

set 

Bemarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5,200 
6,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 

18,820 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
84,000 
85,000 
66,600 

Inch, 
0. 

.000100 
.000260 
.000450 
.000600 
.000750 
.001000 
.001350 
.002060 
.002850 
.004100 
.004900 
.006000 
.007000 
.008160 
.000600 

Inch. 
0. 

.000100 
.000160 

.(Nxnoo 

.(XNn60 
.000150 
.(XNri60 
.(NNK») 
.000700 
.000800 
.001250 
.000800 
.001100 
.001000 
.001150 
.001850 

Tneh. 
0. 

Inch, 
0. 

InlUal  load. 
ElasUc  limit 

Tensile  strength. 

Onural  mmmary. 


Tensile  strength,  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  origlnalsectlon do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reductioninareaafterrupture,  per  cent  of  original  section, 

Position  of  rupture ^.8  from  neck 

Character  of  broken  surface dull,  silky,  oblique 

Elongation  of  inch  sections ^.21, '^.sM* 


66.600 

26^000 

''.2750 

''.OOIOOD 

.106 

87.1 


PIVOT  SOCKETS — ^15-FOUNOSB  OUN  MOUMTS. 

No.  684T. 
Marks,  /b» 
Diameter,  ".505. 
iSectional  area,  .20  square  inch. 
Ganged  length,  2". 


Applied  loftdL      1 

?ES- 

Sr-^-ls 

«... 

ToUl. 

%X"  " 

AMWd*. 

n>»dL 

Act. 

Ah 

st,o(n 

2S.000 

OOOMO 

.001 

Geaend  tummary. 

e  Ineh  of  origliwl  Mction 

ch  of  orlgliuil  (ectloD,  not  well  defln 

r  riralD  M  eiiMlB  limit " ! " ! !  I"l  II! 

(mint  ot  mptora 

ptDre,  p«r  o«a(  of  ortslnkl  MCtbni . . . 


duUrilkr 
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PIVOT   SOCKETS — ^15-POUNDEB  GUN   MOUITTS. 


No.  «869. 

Marks,  /g^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SaoceaslTe 

elongation 

per  inch. 

Paimanent 
set 

SnooeflBiTe 
pecmanent 

Bet 

Total. 

Peraqnare 
Inch. 

FoumU. 
200 
1,000 
2,000 
8,000 
8,600 
8,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,000 
5,800 
6,000 

11,610 

Pimnds, 
1,000 
5.000 
10,000 
15,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
68,060 

Inch. 
0. 

.000100 
.000000 

.000460 
.000660 

.000660 
.000860 
.001900 
.002600 
.0U8760 
.004660 
.005900 
.007000 
.008400 
.009660 
.011600 
.012660 

Inch. 
0. 

.000100 
.000200 
.000150 
.000100 
.000100 
.000200 
.000060 
.000700 
.001160 
.000900 
.001260 
.OOUOO 
.001400 
.001150 
.001960 
.001160 

Inch. 
0. 
0. 

Inch 
0. 

Initial  lowl. 
Elastic  limit 

Tensile  strength. 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    58,060 

Elastic  limit  per  square  inch  of  original  section do...    19,000 

Elongation  per  inch  after  rupture inch..     .826t 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000668 

Redmstion  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture 1''.2  from  neck 

Character  of  broken  surface iilky,  obUttae 

Elongation  of  inch  sections ''.28,''^ 


\ 


PIVOT   SOCKETS 15-P0UNI)BB   GUN   MOUNTS. 
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No.  6430. 

Marks,  ^®s.i6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongatioii 
per  inch. 

Suooeailve 

dongation 

perinch. 

Pennanent 
set 

Baoeeniye 

pennanent 

set 

Remarks. 

Total. 

PerBoiiaro 
inch. 

Pimnda. 
200 
1,000 
2,000 
8,000 
8,200 
8,400 
8,600 
8,800 
4,000 
4,200 
4,400 
4,600 
4,M)0 
5,000 
5,200 
5,400 
5.600 
5,800 
10,850 

PouwU. 
1,000 
5,(NN» 
10,0(N) 
15,  (MM) 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
64,250 

Inch. 
0. 
.000100 

.oooax) 

.000600 
.000660 
.000650 
.000600 
.001600 
.001700 
.002160 
.008000 
.008960 
.006000 
.00<f260 
.007160 
.006600 
.010000 
.011260 

Inch. 
0. 

.000100 
.000100 
.000800 
.000060 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 



• 

* 

.000160 

:::::::.:::::::::::::::: 

.000700 
.000200 
.U)0460 
.000660 
.000960 
.001060 
.001260 
.000900 
.001860 
.001600 
.001260 

1 

1 '.... 

1 

1 

OenercU  summary. 

Tensile  strength  per  square  inch  of  orginal  section pounds..    64,260 

Elastic  limit  per  square  inch  of  original  section do . . .    18, 000 

Elongation  per  inch  after  rupture inch..     .1860 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000600 

Reduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface granular,  spougy  spot  at  the  circumference 

Elongation  of  inch  sections -. 'M7*,".10 
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PIVOT  SOCKETS — ^]6-P0UKD£B  GUN  MOUNTS. 


No.  6360. 

Marks,  ^s\ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  mch. 

Saoceniye 

elongation 

perlncb. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incD. 

Pcmnda. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 

14,600 

PoundB. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 

Inch. 
0. 

.000100 
.000860 
.000460 
.000600 
.000660 
.000900 
.001000 
.001300 

nnifioo 

Inch. 
0. 

.000100 
.000260 
.000100 
.000160 
.000260 
.000060 
.000100 
.000300 
.000200 
.000300 
.000260 
.000800 
.000460 
.000760 
.000960 

Inch. 
0. 
0. 

IncK 
0. 

Initial  load. 
Elastic  llTnlt. 

Tensile  strength. 

1 

30,000    '      .001800 

, 

31,000 
32,000 
33,000 
84,000 
35,000 
78,000 

.002060 
.002860 
.003300 
.004060 
.005000 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,000 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..     .2400 

Elongation  per  inch  under  strain  at  elasticllmit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface dull,  amorphous,  oblique 

Elongation  of  Inch  sections ^.19,^.29* 


PIVOT  SOCKETS — ^15-F0Uin>BB  GUN  MOUlTrS. 


»87 


No.  6861. 

Marks,  ^fig 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Slongatlon 
per  inch. 

SaccesBlye 

elongation 

perinch. 

Femianent 
set 

Sucoenive 

permanent 

set. 

• 

Total. 

Peraqpare 
inch. 

PomuU. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 

4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6.UU0 
18,110 

Pimnds. 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22,000 

28,000 
24,tt)0 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
65,550 

IttdL 
0. 

.000100 
.000000 

.000460 
.000650 

.mem 

.000600 
.001000 

.oouoo 

.001200 
.001500 
.001850 
.002400 
.0080SO 
.008900 

IndL 
0. 

.000100 
.000200 
.000150 
.000200 
.000060 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit,  not  well 
defined. 

Tensile  strength. 

.000200 

.000100 
.000100 
.(NNiaOU 
.000850 
.000660 
.000650 
.000650 

• 

General  mmmary. 


65,660 

22.000 

\1800 

.000600 

.045 


TenflUe  Strength  per  square  inch  of  original  section ponnds.. 

Elastic  limit  per  sqnare  inch  of  original  section,  not  well  defined do... 

Elongation  per  inch  after  rapture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface granular,  55  per  cent;  silky  center,  45  per  cent 

Elo&gAtlon  of  inch  sections 'Cu,'>'.16* 

H.  Doc.  300 22 
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PIVOT  800KJSTS — 15-POUNDEB  GUN  XOUJfTS. 


No.  6433. 

Marks,  ^pg  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
I)ermch. 

Suocefifrive 

elongation 

perinch. 

Pennaneut 
set. 

SuocessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 

11,880 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
.56,900 

Inch. 
0. 

.000150 
.000260 
.000600 
.OOOfW) 
.000960 
.001060 
.001160 
.001660 
.002000 
.002960 
.008250 
.004000 
.006000 
.006000 
.006950 
.007850 
.009000 

Inch. 
0. 

.000150 
.000100 
.000260 
.000850 
.000100 
.000100 
.000100 
.000600 
.000850 
.000950 
.000800 
.000750 
.001000 
.001000 
.000950 
.000900 
.001160 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  gtimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    56,900 

Elastic  limit  per  square  inch  of  original  section do...    28,000 

Elongation  per  inch  after  rupture inch,.     .0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001150 

Reduction  in  diameter  at  point  of  rupture do...       .016 

Reduction  In  area  after  rupture,  per  cent  of  original  section 6.7 

Position  of  rupture at  the  neck 

Character  of  broken  surface granular,  spongy  spot  at  circumfnenoe 

Elongation  of  inch  sections ".06,^06 


nVOT  SOCKETS — ^IS-POUNDiaEt  GCTlSr  UOXJVUB. 
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No.  6362. 

Marks,  ^fis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadfl. 

Elongation 
permch. 

SncceflslYe 

elongation 

permch. 

set 

SnooesBiye 

peimanent 

set. 

JUwnnrkn. 

Total. 

Peraanare 
Inch. 

Potmd§, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
18,190 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
65,950 

Inch. 
0. 

.000100 
.(NXMN) 
.000600 
.000660 
.000000 
.OOlOfiO 
.001200 
.001500 
.001750 
.002060 
.002600 
.008850 
.004000 

Inch. 
0. 

.000100 
.000200 
.000200 
.000150 
.000250 
.000150 
.000150 
.000800 
.000250 
.000800 
.000450 
.000850 
.000660 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  stiength. 

1 

Oeneral  nummary. 

Tendle  strength  per  square  inch  of  original  section • ••••ponnds..     65,060 

Elastic  limit  per  sqtiare  inch  of  original  section do...     28,000 

Elongation  per  inch  after  mptnre inch 0660 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001060 

Reduction  in  diameter  at  point  of  rapture do...        .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section do. . .  6. 7 

Position  of  rupture ^.2  from  neck 

Character  of  broken  snrtece medium  coarse,  nanular 

EI<mgatlon  of  Inch  sections ^06*,  ^.06 


i40  PIVOT  9O0KBT8 — 16-POUNDBE   GUN   MOUirTB. 

No.  6484. 
Marks,  J^b  ig 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


t.aOO  88,000  .000600  .oootu I 

S.OOO  40,000  .010600  .oouoo 

U,«0  «T,«0 Teiudle  rtrength. 

Oeneral  mimmary. 

TeHda  itKcvth  pra  KiUATe  Inch  of  orlrinaJ  wcOon pounds..   ST.IOO 

UiMlaHinltpernuueliicboIarlglnBlKctlan da...    3g,0pp 

BIODg&tkMi  per  Incb  after  rupture Inch..      .0800 

Elansatkm  pet  Inch  under  slnln  at  eluUc  llmil do...  .OOMOO 

Reductlan  In  dluucter  at  point  of  rupture do...      .085 

Seduction  In  u«t  after  mpture,  per  oentot  ottgioaJ  nctlon 9.B 

PodtloQ  ol  nmtuie '. r'tromneck 

Character  id  broken  lUrlwe nannlai 

Klonoi'o'iof  InoltiecUona Tio*, '.ot 


PIVOT  BOCKBTS — 15-POUHDBB  GUN  MOUTTra. 


Marks,  pfu 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Clenerai  gummary. 

penquiielBbhotorWiulaecttoii ponndi..   S^lOt 

iraauuelnobolorlglulnctlan da...   ST.ODO 

„ ,_-  Inidi  alter  niptute Inch..     .1000 

Kloiig>.ti(Ki  per  Inch  onder  Mraln  at  elutio  limit do...  .001100 

Redaction  In  diameter  at  point  olmptnie ..do...      .015 

Radnctlon  In  am  after  rnptnie,  per  G«nto( original  Kctlon 9.i 

Poiltlaii  of  mptore 'J^botnneck 

"  BTol  bmkeD  mrface ffranolar,  8S  per  cent;  doll  dlkr,  UperMnt 

■    ■     wtfams 'M'.'M 
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FIVOT   80CKET8 — 15-POUNDER 'OUN   MOUNTS. 


No.  6426. 

Marks,  ^p8.i5 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Snooeariye 

elongation 

perinch. 

Permanent 
set. 

Snccessiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pomid». 
200 
1,000 
2,000 
4,000 
5,000 
6,000 
6,600 

6,800 

7,000 
7.200 
7,400 
7,600 
7,800 
8,000 
18,100 

Poundt. 
1,000 
5,000 
10  000 
20.000 
26,000 
80,000 
83,000 

84,000 

86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
66,600 

Inch. 
0. 

.000100 
.000660 
.000600 
.000900 
.001060 
.001160 
/    .001800 
\    .009000 
.010600 
.011000 
.012100 
.018150 
.014600 
.016260 

Inch. 
0. 

.000100 
.000260 

.mrm 

.000600 
.000160 
.000100 
.000160 
.007700 
.001800 
.000700 
.001100 
.001060 
.001860 
.001760 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

Oeneral  summary. 

TensQe  strength  per  square  inch  of  original  section pounds..     65,600 

Elastic  limit  per  sqnare  inch  of  original  section do...     88,000 

Elongation  per  inch  after  rapture inch..       .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001160 

Reduction  in  diameter  at  point  of  rupture do. . .        .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture ^.60  from  neck 

Character  of  broken  surface granular  85  per  cent,  dull  silky  15  per  cent 

Elongation  of  inch  sections <12*,'.10 


PIVOT   SOCKETS — 15-POUNDEK   GUN   MOUNTS. 

No.  6389. 
Marks,  p.ais 
Diameter,  ".505. 
SecUooal  area,  .20  square  inch. 
Gauged  leugtli,  2". 


Applied  lokdL 

— L ras 


Klutlc  limit  per  eqnare  Inch  ol  orlg:lDHl  i 

ElongatlDD  per  Inch  alter  rupture 

Elongation  per  Inch  under  Btraln  at  elasl 


Elongation  per  Inch  under  Btraln  at  elastic  limit 

Kedactloti  In  diameter  at  point  oI  rupture ... 

Reduction  In  area  after  rupture,  per  cent  ol  original  se 

PoaltloQ  of  rupture 

Cbaracterof  bmken  mrface 

aaBg>uonollncl>»ecttoM 
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PIVOT   SOCKETS — 15-POUNDEB  GUN   MOUNTS, 


No.  6426. 

Marks,  ^psis 
Diameter,  ".506  ' 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loadfl. 

Elonsatlon 
permch. 

SuceesBive 

elongation 

per  inch. 

Permanent 
Bet. 

SucceHsive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Incn. 

Pounds. 
200 
1,000 
2,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
18,690 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
68,450 

Inc?L 
0. 
.000100 
.000800 
.000550 
.000700 
.001000 
.001060 
.OOUOO 
.007500 
.008900 
.010600 

Inch. 
0. 

.000100 
.000200 
.000250 
.000160 
.000800 
.000060 
.000050 
.006400 
.001400 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  nimmary. 

Tensile  strength  persqnare  inch  of  original  section pounds..     68, 4S0 

Elastic  limit  per  square  inch  of  original  section do. . .     82. 000 

Elongation  per  inch  after  rupture inch . .       .  1450 

Elongation  per  inch  under  strain  at  elasticlimit do...    .001100 

Reduction  in  diameter  at  point  of  rupture do . . .        .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 1B.2 

Position  of  rupture ^.05  from  neck 

Character  of  broken  surface granular,  flaky  spot  at  the  circumference 

Elongation  of  inch  sections ''.14,''.15* 


PIVOT  SOCKETS 15-POUNDEB  OUN  MOUNTS. 
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No.  6427. 

Marks,  ^.f  15 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SucceBsive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Total. 

Per  square 
Inch. 

PoundM. 
200 
1,000 
2,000 
4,000 
6,000 
6,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
13,760 

Powndt. 
1,000 
5,000 
10,000 
20,000 
26,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
68,800 

Indi. 
0. 
.000100 
.000860 
.000650 
.000900 
.001060 
.004560 
.006500 
.007500 
.008250 
.009600 
.010250 
.011500 

Inch. 
0. 

.000100 
.000260 
.000800 
.000250 
.000150 
.008500 
.001960 
.001000 
.000760 
.001260 
.000760 
.001260 

Inch. 
0. 
0. 

Indi. 
0. 

. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section ponnds..    68,800 

Elastic  limit  per  square  inch  of  original  section do...    28,000 

Elongation  per  inch  after  rupture inch. .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001050 

Reduction  in  diameter  at  point  of  rupture do. . .       .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of-  rupture ''.65  from  neck 

Character  of  broken  surface « granular,  silky  spot  at  the  circumference 

Elongation  of  inchsectiODS ^.24*,  ^.16 
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PIVOT   SOCKETS ^16-POUNDER   GUN   MOUNTS. 


No.  6428. 

Marks,  ^.Sli6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonsation 
perinnh. 

Successive 

elongation 

perlnch. 

Permanent 
set 

Successiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
8,600 
8,H(X) 
4,000 
4,2U0 
4,400 
4,000 
4.800 
6.000 
6.200 
6,400 
6,600 
6,740 

Pound$. 
1,000 
6,000 
10,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000  . 
24,000 
26,000 
26,000 
27,000 
28,000 
28,700 

Inch. 
0. 

.000100 
.000860 
.000600 
.000700 
.001600 
.002400 
.006800 
.004600 
.006060 
.007760 
.009600 
.012000 
.016600 

0. 

.000100 
.000260 
.(KW260 
.000100 
.000900 
.000800 
.(KNKKK) 
.0012IN) 
.001660 
.001700 
.001760 
.002600 
.006600 

Inch. 
0. 
0. 

Iwsh. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    28,700 

Elastic  limit  per  sqiiare  inch  of  original  section do. . .    19j000 

Elongation  per  inch  after  rupture inch..     .0660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000700 

Reduction  in  diameter  at  point  of  rupture do...       .016 

Reducuon  in  area  after  rupture,  per  cent  of  original  section 6.7 

Position  ol  rupture ".76fPomneck 

Character  of  broken  surface dull  amorphous,  granular  and  spongy  puts,    ftectured  In 

two  nlaces. 
Elongation  of  inch  sections ''.OO*,  ".01 


PIVOT   SOCKETS 15-POUNDER   GUN   MOUNTS. 
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No.  6486. 

Marks,  ^.|'i5 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

1 

Elongation 
per  inch. 

SncceesiYe 

elongation 

perlnch. 

Pennanent 
set 

SncoeflsiYe 

pennanent 

set 

Remarks. 

Total. 

Peraquare 
inch. 

PowndB. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,860 

PowkdA. 
1.000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
81,800 

0. 

.000100 
.000860 

.OOOMO 
.000900 
.000960 
.001000 
.001700 
.002000 
.008000 
.008660 
.004500 
.006000 
.009000 
.011750 
.016250 

Inch, 
0. 

.000100 
.000250 
.000200 
.000860 
.000060 
.000060 
.000700 
.000800 
.001000 
.000660 
.000960 
.001600 
.008000 
.002750 
.004600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tendle  strength. 

General  tummary. 

Tensile  streingth  per  square  inch  of  original  section pounds..    81,800 

Elastic  limit  per  square  inch  of  original  section do...    22,000 

Elongation  per  inch  after  rupture inch..     .0200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001000 

Position  of  rupture -. in  threaded  end 

Chaiacter  of  broken  surface fine  granular  25  per  cent,  spongy  75  per  cent    Opened  ciack 

in  surface  of  stem. 
Elongation  of  Inchaections '■'.02,  ^^.02 


k 
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PIVOT   SOCKETS — IS-POUNDEB   GUN   MOUNTS. 


No.  6432. 

Marks,  if  15 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  lenjafth,  2". 


Applied  loadtt. 

Elongation 
per  inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

BuocesslTe 
pennanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Poundn. 
200 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
13,990 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32,000 
33,000 
84,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
69,960 

Inch. 
0. 

.000150 
.000600 
.000600 
.000700 
.000660 
.001000 
.001000 
.001060 
.001100 
.001150 
.018200 
.018260 
.018500 
.014500 
.015500 
.017150 
.018100 
.019750 
.021060 
.022500 

Inch. 

0. 

.000150 
.000150 
.OOUUOO 
.000200 
.000150 
.000150 

0. 

.000060 
.000050 
.(NNNKiO 
.002060 
.000050 
.000250 
.001000 
.001000 
.001650 
.000950 
.001650 
.001300 
.001450 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Klastlo  limit. 

Tensile  strength. 

General  summaty. 

Tensile  strength  per  square  inch  of  original  section ..pounds..    69,960 

Elastic  limit  per  sQuare  inch  of  original  section do...    84,000 

Elongation  per  inch  after  rupture inch..     2,200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0^160 

Reduction  in  diameter  at  point  of  rupture do...       .096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 840 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface dull  silky;  traces  of  granulation 

£loD6;ation of  inchsectioiiB M6,  ".29* 


INNER  BASES-15-POUNDER  GUN  MOUNTS. 


STEEL  CASTINGS. 
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INNEB   BASES — 15-POUNDEB   GUN   MOUNTS. 
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No.  6199. 

Marks,  j^^^g 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Suoceflsive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

PeraqiutTe 
inch. 

P(mnd». 
200 
1,000 
2,0(X) 
8,000 
4,000 
5,000 
6,000 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
16,880 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
88.000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
81,900 

Inch, 
0. 

.000100 
.000200 
.000400 
.000600 
.(XNWOO 
.OOIOM 
.001200 
.001450 
.002150 
.002800 
.008600 
.004500 
.006060 
.006000 

Inch. 
0. 

.000100 
.000100 
.000200 
.000200 
.000200 
.0002b0 
.000150 
.000250 
.000700 
.000660 
.000600 
.000900 
.000560 
.000960 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

.000060 

.000050 

General  summary. 

Tensile  strength  per  aquare  inch  of  original  section pounds..    81,900 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rupture inch . .      .  1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001200 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section  18.2 

Position  of  rupture '''.95  from  neck 

Character  of  orolcen  surface granular,  varying  from  coarse  to  fine 

Elongation  of  inch  sections ^.10,  ^^.12* 
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INNEB   BABES 15-POUKDEB   GUN   MONNTS. 


No.  6169. 

Marks,  ^b  15 

Diameter,  ".506. 

Sectional  area,  .20  square  iach. 

Grauged  length,  2". 


Applied  loads. 

Elonnition 
per  inch. 

Succeasiye 

elongation 

perinch. 

Pennanent 
set. 

Saecessive 

pennanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6.800 
7,000 
11,680 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
81,000 
82,000 
88,000 
84,000 
86,000 
68,400 

Inch. 

0. 

0. 
.000260 
.000600 
.008000 
.009360 
.010300 
.012000 
.013160 
.014760 

Inch. 

0. 

0. 

.000260 
.000360 
.007400 
.001360 
.000960 
.001700 
.001160 
.001600 

Inch. 
0. 
0. 

.000260 

Inch. 
0. 

Inidal  load. 
Tensile  strength. 

.000260 

.007900 

.007660 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds 66,400 

Elastic  limit  per  square  inch  of  original  section pounds,  .below  30,000 

Elongation  per  inch  after  rupture inc-b. .      .  1500 

Reduction  in  diameter  at  point  of  rupture do. . .       .056 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface dull  silky;  trace  of  granulation 

Elongation  of  inch  sections ".19»,  ".U 


INNER   BA9E9- 


-16-POUNDEB   GUN   MOUNTS. 
No.  6395. 


Marks,  21B16 
Diameter,  ",506. 
Sectional  area,  .20  square  inch. 
.  Gauged  length,  2". 


General  mmmary. 


Elude  limit  per  squara  Inch  ol  origl 

ElougaUon  per  Inch  after  ruptnre 

Elongation  per  inch  under  nrain  Kt  elaatle  limit. 

Reduction  In  dlameMr  at  paint  of  rapture 

Reduction  In  area  after  mpttire.  per  cent  ol  orisfnal  Kctlon 

Portion  ol  rannire 

Cbuacter  ol  Droken  gurface doll  amorphoua;  o 

EloDgBtion  ollnch  scctlooB 

H.D0C.  300 28 


...do...    3*,IX0 
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INNER  BASES — 16-POUNDKB  GUN  MOUNTS. 


No.  6270. 

Marks,  i^sis 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDffatloD 
per  mch. 

SncoeflBive 

eloDffatioii 

per  inch. 

Permanent 
set 

Succeasive 

permanent 

set. 

RemarkK. 

Total. 

Peraqnare 
Inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6.600 
6,800 
7,000 
12,200 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
32,000 
88,000 
34,000 
85,000 
61,000 

Inch. 
0. 

.000100 
.000200 
.000460 
.000660 

.oo(r»N> 

.001000 
.018000 
.018760 
.016000 
.016400 
.018000 

Inch. 
0. 

.000100 
.000100 
.000250 
.000100 
.000160 
.000900 
.012000 
.000760 
.001260 
.001400 
.001600 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

0. 

.000060 

.000060 

Oeneral  gummary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture ^.76  from  neck 

Character  of  broken  surface dull  gray,  amorphous,  spongy  streak  across  center 

Elongation  of  inch  sections ^.16,^.20* 


61,000 

80,000 

.1760 

.001000 

.075 


INKEB  BASES — IS-POUNDEB  GUN  MOUNTS. 
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No.  6900. 

Marks,  i.B-15 

Diameter,  ".506 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Succeflfdve 

elongation 

perlnch. 

Permanent 
set. 

SucceBBiTe 

permanent 

set 

Remarks. 

Total. 

Persqpare 
Inch. 

PmMdB. 

200 

1.000 

2,000 

4,000 

6,200 
6,400 
6,600 
6,800 
7,000 
11,210 

Poundt, 
1,000 
5,000 
10,000 
20,  (NX) 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
56.060 

Inch. 
0. 

.000100 
.(KMUno 
.000660 
.000960 
.009000 
.018600 
.014760 
.016000 
.018000 

Jneft. 
0. 

.000100 
.000150 
.000800 
.000400 
.006060 
.004500' 
.001260 
.001260 
.002000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

Oeneral  summary. 


Tensile  strength  per  sqtttre  inch  of  original  section.. pounds.. 

Elastic  limit  per  sanare  inch  of  original  section do... 

Elongation  per  incn  after  mptore inch.. 

Elongation  per  inch  nnderstoain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  ruptore do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture F.  from  neck 

Character  of  broken  surface dull  silky,  oblique.    Opened  cracks  in  surface  of  stem 

Elongation  of  Inch  aectioitf. ••.... ..•.., • ^09,M5* 


56,060 

80,000 

.1200 

000060 

.045 
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IKNSB  BASES — 15-POUNDKB  GUN  MOUNTS. 


No.  6421. 

Marks,  2 ib i6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gbkuged  length,  2". 


Applied  loadfl. 

Elongation 
permch. 

SncoeiiBlTe 

elongation 

permch. 

Pennanent 
set. 

Saocessive 

permanent 

set. 

Remarks. 

Totel. 

Per  square 
inch. 

Poundt. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,400 
6,600 
6,800 
6,000 
6,200 
6.400 
6,600 
6,800 
7,000 

10,810 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
64,050 

Inch. 
0. 

.000100 
.OOOSOO 

.000460 
.000600 

.000700 
.000660 
.004000 
.007000 
.009000 
.010260 
.012600 
.013660 
.016200 
.017000 

Inch. 
0. 

.000100 
.000200 

.(NNn60 
.000150 
,000100 
.000160 
.008160 
.008000 
.(NttOOO 
.001260 
.002260 
.001060 
.001660 
.001800 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
BlasUc  limit. 

Tensile  strength. 

Oeneral  summary. 

Tenaile  strength  per  square  inch  of  original  section pounds..    64,060 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..     .1260 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000860 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.6 

Position  of  rupture 'I'.S  from  neck 

Character  of  broken  sorfaoe dull  amorphous;  opened  cracks  along  the  stem 

EloDgfttlon  of  inch  aections • ^^.11,^14* 


imrSB  BA8B8 IS-POUNDEB  GUN  HOUSOS. 
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No.  6422. 

A  ft 

Marks,  i  b  i6 
Diameter,  ".505. 
'  Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elonsation 
permch. 

III 

Permanent 

set 

Snoceasive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
Inch. 

Picmnds. 
200 
1,000 
2,000 
3,000 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
11,280 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
56,400 

Inch. 
0. 

.000050 
.000200 
.0(XHtfiO 
.000700 
.000660 
.001650 
.002850 
.003750 
.004600 
.006650 
.007000 
.008260 
.009900 
.011250 

Inch. 
0. 
.000050 

.000150 
.000150 
.000660 
.(NKn60 
.000800 
.001200 
.000900 
.000660 
.000960 
.001450 
.001250 
.001650 
.001860 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Um  It. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  of  ori^nal  section pounds..    56,400 

Elastic  limit  per  square  inch  of  original  section do...    20,^000 

Elongation  per  inch  after  rupture inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000700 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  percentof  original  section 23.9 

Position  of  rupture I'.l  from  neck 

Character  of  broken  surface dull  amorphous 

Elongation  of  inch  sections ''.19,*'.2»» 


iOO  INNEB   BASB8 — 15-POUirDEB  GUN   MOUNTS. 

No.  6196. 
Marks,  ^b  u 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ciauged  length,  2". 


Tenille  itnDgtb  per  •qnkre  Inch  ol  original  wcUon pOOiKla..    M,<)aO 

Elude  limit  per  ■qiuie  locb  ol  otigia&l  lecaoQ do...   33,000 

Elongattoo pel inoo  after  rnptare Inch..      .1350 

EUon^don  per  Inch  under  Btnlik  at  elanlc  limit do...  .0007S0 

ReductloD  In  diameter  at  poiDt  ol  topture do...      .0S& 

""'-"--■ -m  after  rnptnre.  per  cent  ol  original  aecUon  ""  ' 


FoillloDolniptDre ".llnm  neck 

Character  ol  broken  wirfcoe dulldlkr 

EloB(»lion ol  Inch  aeoHona *M*,'M 


IKlfEB  BASES — ^16-POUNDBB  GUN  MOUNTS, 
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No.  6197. 

Marks,  iVi6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Sacceaaive 

elongation 

perlnch. 

Permanent 
set. 

Succeaaive 

permanent 

aet. 

Remarks. 

Total. 

Persqoare 
inch. 

200 
1,000 
2,000 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
11,890 

PowuU. 
1,000 
6,000 
10,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
88,000 
34,000 
86,000 
66,960 

Inch, 
0. 

.000100 
.000680 

.000660 
.000650 

.001000 
.001200 
.001600 
.002100 
.003600 
.006760 
.007400 
.009000 
.010100 
.011260 
.013100 
.014600 
.016060 
.018400 

Inch. 
0. 

.000100 
.000260 
.(NNIHOO 
.000200 
.000160 
.000200 
.000400 
.000600 
.001400 
.002260 
.001660 
.001600 
.001100 
.001160 
.001860 
.001400 
.001660 
.002360 

Iiich. 
0. 
0. 

JncA. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  atrengtb. 

.009000 

.009000 

General  samnwry. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,060 

Elastic  limit  per  square  inch  of  original  section do . . .    20, 000 

Elongation  per  inch  after  rupture Inch..     .1660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000660 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ".5  from  neck 

Character  of  broken  surface dull  silky 

EloDgatlon  of  Inch  sections.. M2,'>'.21« 


f 
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INNBB  BASES — 15-POUKDEB  GUN  MOUNTS. 


No.  6423. 

Marks,  ^i^b  15. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Suocessive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

JPovmdt. 
200 
1,000 
2,000 
8.000 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
6,200 
6,400 
5,600 
6,800 
6,000 
10,710 

Pound*. 
1,000 
5,000 
10,000 
15.(NN> 
20,000 
21,000 
22,000 
28,000 
24.000 
25,UUU 
26,000 
27,000 
28,000 
29,000 
80,000 
^,560 

Inch, 
0. 
.000100 
.000850 
.OOObOO 
.000760 

.ooodoo 

.000660 

.001850 
.002000 
,00!2M)0 
.004100 
.006400 
.006600 
.007950 
.009500 

Inch. 
0. 

.000100 
.(XK)250 
.0(N>150 
.000250 
.000050 
.000050 
.000600 
.000650 
.000950 
.001160 
.001800 
.001200 
.001350 
.001550 

0. 
0. 

Inch. 
0- 

luK.lal  load. 
Elastic  limit. 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  orlffinal  section pounds..    58,650 

Elastic  Uxalt  per  square  inch  of  original  section do...    22,000 

Elongation  per  Incn  after  rupture inch . .     .  1160 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000650 

Beduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Posieion  of  rupture '■'.95  from  neck 

Cbuacter  of  broken  surface granular,  40  per  cent;  dull  amorphous,  60  per  cent.    Contains  a  seam 

Elongation  of  inch  sections 'MS*,  MO 
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No.  6271. 

Marks,  f^iR 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


AppUed  loads. 

• 

Elongation 
per  Inch. 

Soccesiiye 

elongation 

perinch. 

Permanent 
set. 

SnocesBiye 

permanent 

set 

Remarks. 

Total 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
»,000 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
11,170 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22.000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
55,850 

Inch, 
0. 

.000100 
.000360 
.000600 
.000860 
.002100 
.008160 
.004600 
.006600 
.006900 
.008100 
.009660 
.OUOOO 
.012600 
.014600 

Inch. 
0. 

.000100 
.000260 
.000160 
.000860 
.001260 
.001050 
.001350 
.001000 
.001400 
.001200 
.001460 
.001460 
.001600 
.001900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strenfllh. 

.000300 

.000800 

General  summary. 

Tensile  strength  per  sqnaxe  inch  of  original  section ponnds..    66,860 

Elastic  limit  per  square  inch  of  original  section do...    20,000 

Elongation  per  incn  after  rupture inch..     .2960 

Elongation  per  inch  under  sbaln  at  elastic  limit do...  .000850 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture 1^.00  from  neck 

Character  of  broken  surface dull  silky 

Elongation  of  inch  sections '■'.36*,  ^28 


}62  niHEB  BASES — IS-FOUNDEB  GUN  HOUNTS. 

No.  6372. 
Marks,  f^j^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ciauged  length,  2". 


General  tumman/. 

ToulleMMiiKUipertqtuieliicliot  oilgliial  aectlon pounds..    W,40D 

Elude  limit  per  aquare  Inch  of  orisliua  Bcotton do...   38,000 

Elongation  per  lacb  after  nptiire Inch,,     .imo 

^ongsUoQ  per  Incb  under  iDBln  at  elwtlc  limit do...  .  OOlCM 

ttedocUon  Id  diameler al  polDI of  rnptnte do...        .€B& 

Rednctkai  In  Biea  slier  rapture,  per  cent  ol  original  section 13.2 

Porttton  of  rupture '.3S(rom  neck 

Chancier  ol  broken  surface granular,  fdlkf  spot  at  the  circumference 


INNKE   BASES — 15-POUNDER   GUN   MOUNTS. 
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No.  6424. 

Marks,  A\\ 

Diameter,  ".506.  ^ 

Sectional  area,  .20  square  inch.  ^ 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SuccesBive 

elongation 

per  inch. 

Permanent 
set. 

SuccesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Ineh. 

PKntnda. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5.400 
5,600 
5.800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
12,820 

Pfmnda, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
61,600 

Inch. 
0. 

.000100 
.000860 
.000600 
.000650 
.000900 
.001000 
.002150 
.004100 
.008000 
.000900 
.011060 
.012000 
.014150 
.015000 

Inch. 
0. 
.000100 

Amao 

.000150 
.000150 
.000250 
.000100 
.001150 
.001950 
.003900 
.001900 
.001160 
.000950 
.002150 
.000650 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load 
ElasUc  limit. 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    61,600 

Elastic  limi t  per  square  inch  of  original  section do . . .    27, 000 

Elongation  per  inch  after  rupture inc^..     .1650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .001000 

Reduction  i  n  diameter  at  point  of  rupture do . . .       .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ''.I  from  neck 

Character  of  broken  surface dull  amorphous;  seam  at  the  circumference 

Elongation  of  inch  sections ''.20*,*'.18 


\ 
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INNSB  BA8£:S — ^15'F0UNDEB  QVIS  UOV^TTS. 


No.  6396. 

Marks,  2^1"  16 

Diameter,  '^506• 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

ElonsaUon 
per  mch. 

SucceflslTe 

elongation 

per  inch. 

Permanent 
set. 

SucoesaiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Incii. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,400 
4,600 
4,800 
5,000 
5,200 
6,400 
6,600 
5,800 
6,000 
6,400 
6,800 
7.200 
7,600 
8,000 
8,400 
8,800 
9,200 
9,600 
10,000 
12,020 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
22,  UN) 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
82, (NN) 
84,000 
86,000 

-  88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
60,100 

Inch. 
0. 

.000150 
.000860 
.000660 
.000750 
.000900 
.000960 
.001460 
.004100 
.005460 
.006760 
.006850 
.009960 
.011100 
.014000 
.017000 
.020000 
.028760 
.028000 

.087100 
.048250 
.040500 
.057000 

Inch. 
0. 

.000160 
.(NMKAK) 
.0002UO 
.000200 
.000160 
.<NKN)60 
.000600 
.002960 
.001060 
.001800 
.001600 
.001600 
.001180 
.002900 
.008000 
.008000 
.008750 
.004250 
.004500 
.004600 
.006150 
.006250 
.007500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summarif. 

Tensile  strength  per  square  inch  of  original  section pounds..    60,100 

Elastic  limit  per  square  inch  of  oilginal  section do...    23,000 

Elongation  per  incn  after  rupture Inch..     .2060 

Elongation  per  inch  under  strain  at  elastic  Umlt do...  .000960 

Reduction  in  diameter  at  point  of  rupture do...       .076 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface dull  amorphous,  oblique 

Elongation  of  inch  eectioDB..... •••.., ".26*,'%16 
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No.  6273. 

Marks,  ibi5 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loBdB. 

Elonntion 
perincb. 

SnoceadTe 

elongation 

per  inch. 

Permanent 
set 

Suooeaiive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch.' 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,200 
5,400 
5,600 
5,800 
6,000 
9,480 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
47,400 

Inch, 
0. 

.000150 
.000850 
.000660 
.000600 
.001050 
.002000 
.004000 
.006000 
.<n0760 
.aU760 

Inch. 
0. 

.000150 
.000200 
.000200 
.000260 
.000260 
.000960 
.002000 
.004000 
.002760 
.001000 

Inch, 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000060 

.000060 

General  swmmary. 


47,400 
25,000 


Tendle  Strength  per  square  Inch  of  original  section pounds.. 

Elasticlimlt  per  square  inch  of  original  section do... 

Elongation  per  Incn  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupturOt  per  cent  of  original  section 20.5 

Position  of  rupture ''.25  from  neck 

Character  of  broken  surface dull  amorphous,  60  per  cent;  granular  40  per  cent 

Elongation  of  inchsections *.06,'J8* 


.001060 
.065 
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INKBB  BASES — ^15-POUNDEB  GUN  MOUITCB. 


No.  6278. 

Marks,  t£a 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loadB. 

Elongation 
permeli. 

Succeesive 

elongation 

perinch. 

Permanent 
set 

SuccesBive 

permanent 

set. 

Remarks. 

• 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7.000 

18.680 

Pounda. 
1,000 
5,000 
10.000 
lo,000 
20,000 
25,000 
29,000 
80,000 
31.000 
82,000 
88,000 
84.000 
85,000 
67,660 

Inch. 
0. 

.000100 
.000600 
.000450 
.000600 
.000860 
.001000 
.001500 
.008100 
.009400 
.010550 
.011560 
.012600 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.(NN)260 
.000150 
.000600 
.006600 
.001800 
.001150 
.001000 
.000960 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    67,660 

Elastic  limit  per  square  inch  of  original  section do...    29,000 

Elongation  per  inch  after  rupture inch..     .2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture 1'>'.05  from  neck 

Character  of  broken  surface silky,  60  per  cent ;  granular,  50j>er  cent 

Elongation  of  inch  sections ••••..... • <25^/.24 
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No.  6279. 

Marks,  t^iB 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loftdfl. 

Elongation 
per  inch. 

Succeasiye 

elongation 

perinch. 

Pennanent 
set. 

Snocesflive 

pennanent 

set. 

Remarks. 

Total. 

Persqnare 
inch. 

PcnmdB. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5,800 
6,000 
6,200 
6,400 
6,600 
6.800 
7.000 

12,280 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
29.000 
80.000 
81.000 
82,000 
88,000 
84.000 
85,000 
61,400 

Inch. 
0. 

.000100 
.000000 

.000460 
.000600 
.000800 
.000960 
.012500 
.014260 
.015600 
.017000 
.018800 
.020000 

Inch. 
0. 

.000100 
.000200 
.000160 
.(NKn50 
.000200 
.000150 
.011550 
.001750 
.001250 
.001500 
.001800 
.001700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

RlasUc  limit 
Tensile  strength. 

0. 

General  ffummary. 

Teniile  strength  per  Bqnare  inch  of  original  section pounds..    61,400 

Elastic  limit  per  square  inch  of  original  section. do...    29,000 

Elongation  per  inch  after  rupture inch..     .8050 

Elongation  per  inch  under  strain  at  elMUcUxnit do...  .000950 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  pei  cent  of  original  section.,., 48.8 

Position  of  rupture , at  middle  of  stem 

Character  of  broken  surface. silky 

EionjcatioQ  of  inch  sections ".81*, ''.SO* 


> 
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INNER  BASES — ^15-POUNDEB  GUN   MOUNTS. 


No.  6274. 

Marks,  i-B-15 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SucoeaBive 

elongation 

perinch. 

Permanent 
set. 

SuoceaBiTe 

permanent 

set. 

Remarks. 

1 

Total. 

Per  equare 
inch. 

Poundi. 

200 

1,000 

2,000 

8,000 

.  4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 

11,740 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,(NN> 
80,<I(N> 
81,000 
82,000 
83,000 
84,000 
85,000 
58,700 

Inch, 
0. 

.000100 
.000860 
.000600 
.(NKWOO 
.(KXNNN) 
.001060 
.006000 
.018760 
.014560 
.016660 
.017760 

Inch. 
0. 

.000100 
.000260 
.000160 
.000100 
.000800 
.000160 
.004960 
.007760 
.OOOHOO 

.o(ni(K) 
.002100 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

0. 

.../ 

.000060 

.000060 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .     58, 700 

Elasticllmit  per  square  inch  of  original  section  do...     80,000 

Elongation  per  inch  after  rupture inch..      .1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .   .  001060 

Reduction  in  diameter  at  point  of  rupture do. . .        .  066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28.9 

Position  of  rupture ''^.d  from  neck 

Character  of  broken  Burfttce dull  amorphouK,  oblique  surface 

Elongation  of  inch  sections ^.20*, ''.lO 
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No.  6390. 
Marks,  tSa 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elonffatlon 
per  Inch. 

Sncoeasive 

elongation 

per  inch. 

Permanent 

set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Persqiiare 
inch. 

Pounds, 
200 
1,000 
2,000 
3.000 
4,000 
6,000 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 

14,020 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
70,100 

■ 

Inch. 
0. 

.000100 
.U002D0 
.000400 
.000600 
.000060 
.001160 
.013600 
.015360 
.017000 
.018000 
.010600 

Inch. 
0. 

.000100 
.000100 
.OOOSJOO 
.000200 
.000360 
.000200 
.002860 
.001860 
.001660 
.001000 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 
Elastic  limit. 
Tensile  strength. 

.000060 

.000060 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    70,100 

Elastic  limit  per  square  inch  of  original  section do...    87,000 

Elongation  per  inch  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001160 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  In  area  after  rupture,  per  cent  of  original  section 28.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface dull  silky 

Elongation  of  inch  sections ".22*,  ".18 

H.  Doc.  300 24 
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INNER  BASE8 — 15-POUNDEB  GUN  MOUNTS. 


Marks,  i^b*i5 


No.  6321. 


iXJLUllkS,   IB  15 

Diameter,  ".606. 

Sectdonal  area,  .20  square  inch. 

Ghiuged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SucccflBive 

elongation 

per  inch. 

Permanent 
set. 

Snccearive 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pound*. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8.000 

14,510 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
36,000 
»7,000 
88,000 
30.000 
40,000 
72,560 

Inch. 
0. 

.000100 
.000800 
.000600 
■  000660 
.(NNIKM) 
.001000 
.001200 
.011000 
.012000 
.012750 
.013500 
.014660 

Inch. 
0. 

.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000200 
.000800 
.001000 
.000750 
.000750 
.001150 

In/^ 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

QefMT<a  wmynmy. 


TensUe  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  amorphous  60  per  cent 

Elongation  of  inch  sections ".21,  ".20* 


72,660 

35,000 

.2060 

.001200 

.076 


ISlSnER  BASES — 15-POUNDEB  GVK  MOUNTS. 
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N.  6322. 

Marks,  i.  b.  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'^ 


Applied  loads. 

Elongation 
perineh. 

SncoeaslTe 

elongation 

perlnch. 

Permanent 
set. 

SuocesBiye 

permanent 

set. 

Remarkfl. 

ToUl. 

Per  square 
Inch. 

JPounda. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
5,200 
5,400 
5,000 
5,800 
6.000 
6,200 
6,400 

14,100 

F&unds. 
1,000 
5,000 
10,000 
15,000 
20,  (KW 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
70,500 

IndL 

a 

.000100 
.(NXr250 
.OOOtfiO 
.000660 
.(NKyOOO 
.000950 
.001050 
.001550 
.008000 
.004060 
.005050 
.006000 

Inch. 
0. 

.000100 
.000150 
.000200 
.000200 
.000250 
.OU0060 
.000100 
.000500 
.001450 
.001060 
.001000 
.000850 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary, 

TensDe  strength  per  square  inch  of  original  section pounds..    70.600 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..     .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001060 

Reduction  in  diameter  at  point  of  rupture do. . .       .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections 28*,  ."28 


I 

\ 
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INKER   BASES — 15-POUNDEB  GUN   MOCTNTB. 


No.  6335. 

Marks,  ^^fg 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gktuged  length,  2". 


Applied  loads. 

Elongation 
permch. 

Sncceasive 

elongation 

per  Inch. 

Permanent 
set. 

Succenive 

permanent 

set. 

Remarks. 

Total. 

Perwmare 
Inch. 

Pounds. 
200 
1,000 
2,  (NX) 
8,000 
4,000 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 

18,110 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
65,560 

Inch. 
0. 

.000100 
.000260 
.000460 
.000660 
.000900 
.001000 
.001460 
.002760 
.004260 
.006600 

Inch. 
0. 

.000100 
.(N)0160 
.000200 
.000100 
.(NXWX) 
.000100 
.000460 

: 001800 

.001600 
.001860 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section poonds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1".  1  from  necJc 

Character  of  broken  surface granular,  interspersed  with  dull  amorphous  metal 

Elongation  of  Inch  sections ".26*,".^ 


65,560 

26,000 

.2800 

.001000 

.065 

23.9 


r 


OnrBB  BASES — ^15*POUNDEB   0U»  MOUKTS. 


378 


No.  6348. 

Marks,  ^^„ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  lengtn,  2". 


Applied  loads. 

Elongation 
perinch. 

SnocesBiye 

elongation 

perinch. 

Permanent 
set 

Snoceasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

PmauU, 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
12,620 

Pounds. 
1,000 
6,(X)0 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,  (NK) 
28,000 
29,000 
80,000 
62,600 

Inch, 
0. 

.000100 
.00U800 
.000460 
.000660 
.000760 
.001060 
.001600 
.<NI21A0 
.OUMOO 
.004660 
.006800 
.007860 
.006600 
.009160 

Inch. 
0. 

.000100 
.000200 
.000160 
.ttMKMN) 
.000100 
.000900 
.000460 
.000660 
.001260 

.(xniAo 

.001260 
.001660 

.ani60 

.000660 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

OeneroL  summary. 

Tensile  strength  per  square  inch  of  original  Motion pounds..    62,600 

Elastic  limit  per  square  inch  of  original  section do...     21^^000 

Elongation  per  inch  after  rupture Inch..      .8280 

Elongation  perinch  understralnat  elairtio  limit do...   .000760 

Reduction  in  diameter  at  point  of  rupture do...        ,145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture ^.1  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.28,  '.42* 


374 


IKNBB  BASES — ^15-POnNDBB  GUN  MOUKTS. 


No.  6363. 

Marks,  ibi5 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Grauged  leng^,  2". 


Applied  loadB. 

Elongation 
per  inch. 

SnooeBsive 

elonsation 

per  inch. 

Permanent 
set 

BnooeflBiTe 

permanent 

set 

Total. 

Persanare 
inch. 

Pounds. 
200 
1.000 
2,000 
8,000 
4,000 
4,600 
4,800 
6,000 
6,200 
5,400 
6,600 
6,800 
6,000 

18,890 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
66,960 

Inch. 
0. 

.000100 
.000860 

.000460 
.000660 
.000700 
.OOIMX) 
.OOUOO 
.(NHMX) 
.001800 
.002400 
.006600 
.004600 

Inch. 
0. 

.000100 
.000280 

.o(Nnflo 

.000100 
.000160 
.000100 
.000800 
.000400 
.000800 
.000600 

.un2uo 

.001000 

Inch. 
0.   • 
0. 

Inch. 
0. 

Tnitialload. 
Elastlo  limit. 

Tensile  strength. 

General  summary. 


Tensile  ftiength  per  square  inch  of  original  section pounds.. 

Elasdc  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".Sfromneck 

Character  of  broken  surface granular,  dull,  silky  spot  at  the  circumference 

Elongation  of  inch  sections '^.n,  ',29* 


66,960 

21000 

.2000 

.000800 

.066 

28.9 


INNEB  BASES — IS-POUNDEB  GUN  MOUNTS. 

No.  6364. 

Marks,  ^^15 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elongation 
perinch. 

SuccGSBive 

elongation 

perinch. 

Permanent 
set. 

SacceaBlye 

I>ennanent 

set 

Remarks. 

Total. 

Persqimie 
inch. 

Pounds, 
200 
1,000 
2,000 
8,000 
4,000 
4,400 
4,600 
4,800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 

18,260 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
66,800 

Inch. 
0. 

.oomoo 

.0002GO 

.000450  ' 

.000700 

.000800 

.OOUOO 

.001450 

.001850 

.aK22h0 

.008050 

.008800 

.004750 

.005660 

Inch. 
0. 

.000100 
.000150 
.000200 
.000250 
.000100 
.000800 
.00UB50 
.000400 
.000400 
.000800 
.000750 
.000950 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..   66,800 

Elastic  limit  per  square  inch  of  original  section do...    22^^000 

Elongation  per  inch  after  rapture inch..     .2260 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000800 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  sec  tlon 80. 7 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface granular  40  per  cent,  silky  60  per  cent 

Elongation  of  inch  sections '■'.16,  ".29* 
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mK£B  BASES — 16-POUNDEE  GUN   MOUNTS. 


No.  6431. 

Marks,  i^^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
permch. 

SncceflBlve 

elongation 

permch. 

Permanent 
set. 

SttcceasiTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
Inch. 

PowmU. 
200 
1,000 
2,000 
8,000 
4,000- 
5,000 
6,000 
6,200 
6,400 
6,000 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
18,690 

Pounds. 
1,000 
6,000 
10,  (NX) 
16,000 
20,000 
25,000 
80,000 
81,000 
82.000 
88,000 
84,000 
85,  (NN) 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
67,960 

Inch. 
0. 

.000100 
.000250 
.000600 

.oouvuo 

.000660 

.001000 
.001100 
.001100 
.010100 
.010600 
.011660 
.012660 
.018600 
.015400 
.016600 
.019260 
.019600 
.021000 

Inch, 

0. 

.000100 
.000160 
.000260 
.000200 
.000160 
.000160 
.000100 

0. 
.009000 
.000400 
.001160 
.001000 
.000860 
.001900 
.001100 
.002750 
.000260 
.001600 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.....t...... 

1 ! 

General  summary. 

Tensile  strength  pei  square  inch  of  original  section pounds..    67,960 

Elastic  limit  per  square  inch  of  original  section do...    S2j000 

Elongation  per  inch  after  rupture inch..     .2860 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture '''.75  from  neck 

Character  of  broken  surface dull  silky  90  per  cent,  granular  10  per  cent 

Elongation  of  inch  sections '■^.19, '''.28* 


INKEB   BASES — 15-POUNDEB  GUN  MOUNTS. 
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No.  6437. 

Marks,  ibi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length  2". 


i 


Applied  loads. 

Elongation 
permch. 

SnocesBlye 
elongation 
per  inch. 

Permanent 
set 

SuocesBiTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
incn. 

Founds. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,(NN) 
8,200 
18,190 

Founds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
65,950 

IndL 
0. 

.OOOl(N) 
.000250 
.000450 
.000600 
.000860 
.001000 
.009660 
.010660 

.miooo 

.012200 
.018400 
.014600 
.016000 
.017600 
.018760 
.021700 
.(K22250 

Inch. 
0. 

.000100 
.000160 
.000200 
.000150 

.oooeso 

.000150 
.006660 
.000700 
.000660 
.001200 
.001200 

.(xnioo 

.001600 
.001600 
.00121)0 
.002960 
.000660 

IndL 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tennlle  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..   65,960 

Elastic  limit  per  square  inch  of  original  section do...    80,000 

Elongation  per  inch  after  rupture inch...     .8000 

Elongation  per  inch  under  strain  at  elastic  limit do 001000 

Reduction  in  diameterat  polntof  rupture do 116 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture 1".  60  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  Bections '.25,  .86* 
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IKNEB   BASES — ^16-P0U»T)EB  GUN   MOUNTS. 


No.  6435. 

Marks,  ^^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Sm^essive 

elongation 

per  Inch. 

Pennanent 
set. 

Snecessiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7.600 
7,800 
8,000 
8,200 

18,090 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
65,450 

Inch. 
0. 

.000100 
.000600 

.000460 
.000600 

.000750 
.001060 
.000200 
.009650 
.011150 
.012500 
.018250 
.015000 
.016250 
.017650 
.019(NK) 
.020500 
.022260 

Inch. 
0. 

.000100 
.000200 

.000150 
.000150 
.000150 
.000800 

.008150 
.000450 
.001500 
.(M)1850 
.000750 
.001760 
.001250 
.001400 
.001850 
.001600 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    65,450 

Elastic  limit  per  square  inch  of  original  section do...    80,000 

Elongation  per  inch  after  rupture inch..     .8250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001060 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  percentof  original  section 49.1 

Position  of  rupture 1".20  from  neck 

Character  of  broken  surface dull  silky 

Elongation  of  inch  sections ".88*,  ".27 


PISTON  R0DS-15-P0UNDER  GUN  MOUNTS. 


STEEL  FORGIITGS. 
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PISTON  R0D8 — J5-P0UNDER  GUN   MOUNTS. 

No.  6176. 
Marks,  p  r  k 
Diameter,  ".505. 
Sectional  area,  .20  square  iacli. 
Gauged  length,  2". 


Qeneraitummary. 


Taudle  itreo^  pecMiiure  Inch  of  orlrinal  Kction poaodi..  10S,eGO 

Elutle  limit  pel (uoBce  incb  olorigtnin  KCtlon do...   M,ODO 

Etoogatton  per  Inch  oiler  rupture Inch..     .1400 


noDgatloa  perlDch  andet  ■mdn  *t  elastic  limit do...  .C017U 

Reduction  In  dluneier  at  point  of  rupnm do...      .066 

KedocUon  la  area  after  Toptnie,  per  cent  ot  oiigliiBl  aectioii 38.4 


Character  of  uoken  nutice 
Btongation  of  incbtectiww. 
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PISTON   B0D8 — 16-POUNDEB   GUN   MOUNTS. 


No.  6177- 

Marks,  ^\  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  mch. 

Snoceasiye 

elon^tion 

per  inch. 

Permanent 
set 

SucoessiTe 

pennanent 

set 

Total. 

PerBonaie 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

21,890 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
62,000 
68,000 
106,050 

Inch. 
0. 

.000150 
.000200 
.000600 
.000960 
.001800 
.001850 
.001400 
.001450 
.001600 
.001500 
.001500 
.001560 
.006250 
.006550 
.007000 
.007400 
.007750 
.008260 

Inch. 

0. 

.000150 
.000050 
.000400 
.000850 
.000850 
.000060 
.000060 
.000060 
.000060 

0. 
JO. 
.000060 
.004700 
.000300 
.000460 
.000400 
.000850 
.000500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  106,950 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..     .1660 

Elongation  per  inch  under  strain  at  elastic  limit , do. . .  .  001660 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28.9 

Position  of  rupture ^^.62  from  neck 

Character  of  bioken  surface fine  granular,  silky  center 

Elongation  of  inch  sections '^.lO,  ".21* 


PISTON  BODS — ^16-P0Uin)EB  GUN   MOUNl'S. 


388 


No.  6178. 

Marks,  p  r  15. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonntioii 
perlncb. 

SocoeniTe 

elongation 

perlnch. 

Permanent 
set 

Snocesrive 

permanent 

set 

Remarks. 

Total. 

Persqiiare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,000 

9,200 

9.400 

9,600 

9,8U0 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

22,490 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
54,000 
65,000 
66,000 
57,000 
58,000 
112,460 

Inch. 
0. 

.000060 
.000200 
.000560 
.000950 
.001250 
.001500 
.001500 
.001500 
.001560 
.001600 
.001600 
.001700 
.001700 
.005750 
.006000 
.006260 
.006560 
.007060 
.007600 

In^ 
0. 

.000060 
.000160 
.000860 
.000400 

.oonnoo 

.000250 

0. 

0. 
.000060 
.000050 

0. 
.000100 

0. 
.004060 
.000250 
.000250 
.OdUWIO 
.000600 
.000560 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

Qeneral  nummary. 

Tensile  strength  per  sqnare  Inch  of  original  section pounds..  112,450 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  rapture inch . .      .  1200 

Elongation  per  inch  under  strain  at  elastic  limit ^ do. . .  . 001700 

Reduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surfiice fine  granular 

Elongation  of  inch  sections ^.18*,  Ml 
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PISTON    BODS — 15-POUNDEB  GUN   MOUNTS. 


No.  6171. 

Marks,  p  r  15. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loadR. 

Elongatdon 
per  Inch. 

Succemive 

elonffatioii 

perinch. 

Permanent 
set. 

JficA. 
0. 
0. 

Suoceflsive 

permanent 

set. 

Total. 

Per  sqnare 
Incn. 

Remarks. 

1 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

22,290 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
111,460 

Inch. 
0. 

.000150 
.000600 
.000650 
.001000 
.001860 
.001560 
.001600 
.001660 
.001660 
.001660 
.001700 
.001760 
.008450 
.008500 
.008500 
.006600 
.006760 
.009000 

Inch. 

0. 

.000150 
.000150 
.(NM)860 
.000850 
.000850 
.000200 
.000060 
.000060 

0. 

0. 
.000060 
.000060 
.006700 
.000060 

0. 

.000100 
.000160 
.000260 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 

Tensile  strength. 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  Ill ,  460 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  incn  after  rupture inch..      .1960 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reductioninareaafterrupture,  per  cent  of  original  section 28.9 

Position  of  rupture ".65  from  neck 

Character  of  broken  surface fine  granular 

Elongation  of  Inch  sections '\21«, ''.W 
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PROOF  STRESS  APPLIED    TO  PISTON   RODS  FOR    OUN  CARRIAGES. 


f 


Description. 

Total 
length. 

Diameters. 

Tensile 

stress 

applied. 

Maximum. 

Minimum. 

Root  of 
thread. 

1 
0"  disftppfiarinir  cftiriaapfl 

Inehet. 
119.25 
172.75 
181.50 
220.00 

Inches. 
2.50 
3.60 
3.50 

Inches.  • 
2.125 
8.00 
S.QO 

Inches. 
2.015 
2.89 
2.87 
2.83 

Pounds. 

40,000 

90,000 

125,000 

160,000 

X"  d^fM^ppf^arfTiflr  CArr^aire 

lO''  diwippeftrinff  CftTrfaflTf* 

12"  disappeftip^Tiflr  cftrr^iwre 

4.75    1         4.25 

1 

^Compression  Tests  of  Helical  Springs  for  7-inch  Mortar 

Carriages.     Model  1895. 

Springs  branded  '|A.  D.  &  Co.     6-98.     C.  S." 
Counter  recoil  springs. 


i^oss  I 


Af 


7^ 


"6^ 


stetun,. 


:7J 


Height 

un- 
loaded. 

Load  when 

Closed  down. 

Load  when 

No.  of 

Weight. 

Exterior 
diameter. 

Diameter 
of  wire. 

compressed 

to  height 

of  6incneB. 

returned   | 

spring. 

to  height 

1 

1 

Load. 

Height. 

of  6  inches. 

lbs.  Oz. 

Inches. 

Inch. 

Inches. 

Pounds. 

Pounds. 

Inches. 

Pounds. 

1 

8    14f 

4.50 

.68x  .75 

6.90 

1,422 

4,300   . 

4.15 

1,097 

2 

8    181 

4.52 

.68X.75 

7.02 

1,452 

4,300 

4.14 

1,028 

3 

9      0 

4.55 

.68X.76 

6.97 

1,446 

4,600 

4.19 

1,216 

4 

8    14 

4.51 

.68X.75 

7.08 

1,476 

4,600 

4.19 

1,090 

5 

8    14^ 

4.50 

.ft8x.76 

6.98 

1,443 

4,360 

4.18 

1,110 

6 

8  m 

4.58 

.68X.76 

6.99 

1,405 

4,400 

4.18 

1,150 

,         7 

8      9| 

4.53 

.68X.75 

6.98 

1,380 

4,400 

4.06 

1,000 

8 

8    Hi 

4.51 

i68x.74 

6.99 

1,344 

4,600 

4.19 

1,002 

9 

8    14i 

4.58 

.68x  .76 

7.02 

1,590 

4,600 

4.13 

1,142 

10 

8    15i 

4.54 

.68X  .75 

7.00 

1,575 

4,700 

4.12 

1,240 

The  tenth  spring  was  closed  down  and  so  remained  for  a  period  of 
16  hours,  at  the  end  of  which  time  the  load  sustained  was  1,112  pounds 
when  returned  to  a  height  of  6  inches. 

The  spring  was  further  loaded  100  times,  being  closed  to  a  height  of 
4i"  and  released  to  a  height  of  6"  between  each  loading. 

Load  sustained  when  4i"  high  at  one  hundredth  loading,  4,062  pounds. 

Load  sustained  when  6"  high  at  end  of  one  hundredth  loading,  1,095 
pounds. 


^ 


i 


INTERNAL  STRAINS 

i 

I 

j  GUN  FORCINGS. 


f^ 
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INTERNAL    STRAINS    IN   GUN    F0RGING8. 
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nmSBNAL  STBADTS  DT  GTJH  EOBOINGS. 

Internal  strains  were  introduced  by  heating  the  forgings  and  cool- 
ing the  same  rapidly  by  quenching  from  the  bore. 

The  principal  series  of  determinations  was  made  upon  metal  from 
the  tubes  of  5"  R.  F.  guns. 

The  initial  temperatures  of  the  tubes  at  the  time  of  quenching,  with 
the  tate  of  flow  of  the  water  through  the  bore  at  the  time  of  quench- 
ing, is  given  in  the  following  table,  together  with  the  initial  stresses 
of  compression  next  the  bore  at  both*  the  breech  and  muzzle  ends  of 
the  forging. 

The  temperature  of  the  water  used  was  53°  to  55°  F. 


Compressive  stress 
next  the  bore  per 

- 

1 

Rate  of 

square  inch. 

N.,.of„,be.    Temp«. 

flow  of 
water  per 

Remarks. 

minute. 

Breech 
end. 

Muzzle 
end. 

0/; 

OaUons. 

Poundn. 

Pounds. 

8589C 

975 

150 

38,500 

36,200 

'    11226Bi.... 

976 

150 

31,900 

27,200 

,    112268,.... 

850 

150 

28,100 

30,800 

Second  treatment. 

1     11226  Bj.... 

975 

160 

29,000 

26,400 

n226B».... 

850 

160 

80,000 

28,300 

Do. 

11249  Bj.... 

850 

120 

34,200 

26,000 

11249  Bi.... 

/    8508 
1     925M 

^   135 

85,200 

32,700 

Do. 

11249  83.... 

850 

^        120 

32,800 

28.300 

11272  B,.... 

850 

120 

32,000 

22,000 

11272  Bg.... 

850 

120 

26,300 

15,100 

11272  Bo 

1,000 
/     8008 
1     925M 

5,500 
19,600 

Annealed. 

11272  Bg.... 

}        135 

20,800 

11272  B3. . . . 

/     825M 
1     9508 

1        135 

40,100 

89,700 

Second  treatment. 

11837  8^.... 

/    8508 
\     875  M 

1        120 

83,700 

29,600 

Further  inquiry  into  the  state  of  internal  strains  under  different  con- 
ditions were  made  upon  the  surplus  metal  from  the  ends  of  a  3"  and  a 
5"  ffun,  and  also  from  the  chase  of  a  5"  burst  gun. 

Observations  on  the  surplus  metal  from  flie  3"  gun  began  with 
measurements  on  a  section  10". 3  long  from  the  breech  end  of  the 
forging. 

Upon  detaching  a  slice  i"  long  from  the  end  of  this  section  the  slice 
as  a  whole  contracted  in  diameter,  a  result  attributed  to  the  relief  of 
longitudinal  strains,  compression  at  the  bore,  and  tension  along  the 
exterior  surface,  which  caused  the  section  while  intact  to  assume  a  bell- 
mouthed  shape  at  the  ends. 

It  was  shown  subsequently,  after  the  several  concentric  rings  were 
detached,  that  the  stress  of  compression  at  the  bore  was  4,500  pounds 
per  square  inch  when  the  section  was  intact,  tut  reached  43,800  pounds 
per  square  inch  in  the  i"  slice. 

The  rearrangement  of  strains  is  further  shown  when  rings  1  and  4 
were  detached  from  the  i"  slice,  leaving  rings  2  and  3  still  in  the 
slice.  The  latter  rings  were  then  strained  corresponding  to  stresses 
of  34,600  pounds  compression  and  10,900  pounds  tension,  respectively. 

Another  series  of  observations  on  the  remaining  metal  of  the  section, 
which  was  now  9i"  long,  gave  results  similar  to  those  first  obtained. 
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In  this  experiment  rings  1  and  4  were  detached,  leaving  rings  2  and  3 
with  the  intervening  metal  attached  to  the  end  of  the  section.  This 
was  followed  by  de^ching  the  sides  of  the  latter  rinffs  from  the  adja- 
cent metal  and  finally  detaching  the  rings  altogether  from  the  section. 

At  each  stage  there  was  a  change  in  me  state  of  the  internal  strains. 

The  internal  strains  were  practically  eliminated  in  a  slice  which  was 
annealed  by  heating  to  a  full  red  and  slowly  cooled. 

Observations  on  the  surplus  metal  from  the  muzzle  end  of  this  for- 
ging further  shows  the  innuence  of  associated  metal  in  modifying  the 
internal  strains  present. 

The  examination  of  the  surplus  metal  from  a  5"  gun  tube  began 
while  the  metal  was  attached  to  the  ends  of  the  tube. 

There  was  3i"  surplus  length  at  the  breech  end  and  6i"  at  the  muz- 
zle end. 

When  the  section  from  the  breech  end  was  cut  off,  the  strains 
released  at  the  bore  were  represented  by  a  tensile  stress  of  12,990 
pounds  per  square  inch  at  a  distance  of  i"  from  the  outer  end  of  the 
section,  and  a  stress  of  8,660  pounds  per  square  inch  compression  at 
a  distance  of  3"  from  the  same  end;  that  is,  the  outer  end  of  the  sec- 
tion contracted  in  diameter  and  the  inner  end  expanded  upon  being 
detached  from  the  tube. 

The  new  end  of  the  tube,  formed  upon  the  removal  of  the  3i"  sec- 
tion, expanded  at  the  bore  an  amount  represented  by  a-  stress  of 
21,030  pounds  per  square  inch. 

In  the  subsequent  states  the  measurements  at  the  bore  showed  the 
strains  and  corresponding  stresses  recorded  in  the  following  tables 
and  also  shown  in  the  diagram  given  below. 

Bore  diameters  one-half  inch  from  end  (face  A-B)  and  stresses  cor- 
responding to  the  strains  released. 


AT  ONE-HALF  INCH  POINTS. 


State  of  experimental  section. 


Tube  intact 

zy  section  detached: 

Watervllet  measurements.. 

Watertown  measurements  . 
3i"  section  faced  off  to  2".97. . . . 

V'  slice  detached 

Inside  ring  of  i"  slice  taken  out 


Mean 
diameter. 

strain. 

Inches. 

Inch. 

i.SiVJ 

.00835 

4.8476 

.00545 

4.8477 

.00635 

4.84795 

.0051 

4.8473 

.00575 

4.85305 

0. 

Stress  per  square 
inch. 


Pounds. 
20, 710  compression. 

38,600  compression. 
83,070  compression. 
31,630  compression. 
35,540  compression. 
0 


At  about  the  middle  of  the  length  of  the  3i"  section,  or  IJ"  from 
the  end  of  the  tube,  the  results  with  the  bore  diameters  were  as 
follows: 

AT  U  INCH  POINTS. 


State  of  experimental  section. 


Tube  intact 

3i''  section  detached 

3i"  section  faced  oft  to  2".»7 

fiy  section  reduced  to  2^.06  long,  by  slice  i  long 

from  face  A-B  removed 

On  piece  l'M4,  faces  A-B  and  Ai-Bi  removed . . . 
Inside  ring  detached 


Mean 
diameter. 

Strain. 

Inches. 

Inch. 

4.8522 

.0055 

4.86U5 

.00655 

4.85125 

.00645 

4.8621 

.0056 

4.85195 

.00575 

4.8677 

0. 

Stress  per  square 
inch. 


Pounds. 
33.970  compression. 
40.450  compression. 
39,830  compression. 

34,580  compression. 
35,510  compression. 
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Near  face  Ai-Bj,  or  3"  from  the  end  of  the  forging,  the  results  with 
the  bore  diameters  were  as  follows: 


AT  8-INCH  POINTS. 


state  of  experimental  section. 


Tube  intact 

a}"  section  detached: 

Watervllet 

Watertown 

Si"  section  faced  off  to  2".97 

k"  slice  face  A-B  removed;  section  now  2".06  long. 

On  k"  slice  detached 

Inside  ring,  foce  Ai-Bi 


Mean 
diameter. 


Inches. 
4.8518 

4.8532 

4.85335 

4.85325 

4.85325 

4.85305 

4.85805 


Strain. 


Inch. 
.00625 

.00486 
.0047 
.0048 
.0048 
.0050 
0. 


Stress  per  square 
inch. 


PouncU. 
88, 600  compression. 

29,950  compression. 
29,020  compression. 
29,640  compression. 
29,640  compression. 
80,880  compression. 


From  the  initial  and  final  observations  on  the  bore  diameters  it  is 
shown  that  the  stresses  when  the  tube  was  intact  were: 


Distance  from  end  of  tube. 

Stress. 

r 

iinch. 

U  inches. 

3  inches. 

Tube  intact 

20,710 

33,970 

38,600 

Compression. 

And  in  the  state  of  slices  i"  long  the  stresses  were: 


Distance  from  end  of  tube. 

stress. 

iinch. 

1|  inches. 

3  inches. 

1"  slices 

85,540 

a  85, 510 

30,880      ComDression. 

aSlioel^Hlong. 


Sketeh  xhovring  the  tSranes  'd  different 


Vt  Impeach,     \jri4lmg. 
heeiien  cut  off. 

iStreaa  reUeved  at  endaf 
tuie^after  eutSttff  ^ 
JVt'seeUen. 


The  details  of  the  teets  show  the  changes  in  strains  which  occun-ed 
on  the  two  faces  of  the  section  and  in  the  concentric  rings  as  different 
slices  and  rings  were  successively  detached. 

At  the  muzzle  end  the  bore  was  eccentric  with  the  exterior  surface 
of  the  rough  turned  forging,  on  one  side  the  metal  having  a  thickness 
of  1".617,  and  on  the  other  aide  2". 163,  This  eccentricity,  disturbing 
the  Hymmetry  of  the  cross-sectional  form,  very  materially  modified 
the  (Csposition  of  the  internal  strains  found  in  the  5J"  section. 

When  this  section  was  cut  off  the  end  of  the  tube  expanded,  cor- 
responding to  a  stress  of  12,680  pounds  per  square  inch  at  the  bore. 

Upon  turning  off  the  eccentric  metal  from  the  5S"  section,  reducing 
the  exterior  diameter  to  8". 075,  the  effect  on  the  diameters  at  the  bore 
was  as  follows: 
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The  total  changes  at  the  bore,  from  the  state  of  the  metal  in  the 
tube  to  the  final  state  of  detached  rings,  were: 


Distance 

from  end 

of  ori«rlnal 

forging. 

Diameters. 

A. 

B. 

Inches. 
5i 

iT^Ch. 

+.0071 
+.0087 
+.0074 
+.0083 

Inch. 
-.0025 
+.0027 
+.0081 
+.0023 

Diameter  A  passed  through  the  places  of  maximum  and  minimum 
thickness. 

The  metal  in  the  chase  of  the  6"  burst  gun  was  examined  along 
intact  parts  of  the  tube. 

This  was  a  neutral  tube,  i.  e.,  one  not  having  been  treated  for  the 
purpose  of  introducing  therein  internal  strains  at  the  time  of  the 
manufacture  of  the  gun. 

The  examination  of  rings  ".16  thick  was  followed  by  observations 
upon  the  behavior  of  thinner  rings  next  the  bore,  and  finally  cutting 
apart  radially  these  several  rings. 

The  rings  next  the  bore  when  cut  apart  radially  closed  in  at  the 
ends  as  shown  in  the  following  table; 


Distance 

from 
muzzle. 

Thickness 
of  rings. 

Bnds  closed 

in  on  a 
chord  of  1". 

Inches. 

4 

60 

96 

182 

60 

96 

132 

Inch. 
.15 
.15 
.15 
.15 
.10 
.10 
.10 

Inch. 
.23 
.84 
.44 
.23 
.625 
.55 
.36 

A  ring  ".0536  thick  taken  4"  from  the  muzzle  closed  in,  the  ends 
overlapping  a  distance  of  1".30. 

The  ".15  rings  from  the  bore,  when  detached  from  their  slices, 
contracted  in  four  cases,  showing  internal  strains  of  tension  existed  in 
the  gun,  and  in  one  case  expanded,  showing  compression  strains. 

The  behavior  of  the  rings  when  cut  apart  radially  indicated  the 

Eresence  of  residual  strains  in  these  rings  not  released  upon  detaching 
rom  the  slices,  and  showing  internal  strains  of  tension  of  considerable 
intensity  at  the  immediate  surface  of  the  bore. 
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No.  8589  C. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".275.     Exterior  diameter,  10". 425. 


1 

Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 : 

Inehet. 
4.4408 
5.4929 
8.75815 
10.27925 

Inch. 

Inch. 
.0057 
.00876 

Pounds. 

Pounds. 
88,500 
20,500 

2 

S 

.0040 
.0069 

13,700 
26,000 

4 •. 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .34.     Exterior  diameter,  8".  9. 


Rings. 


Present 

mean 

diameters. 


Inches. 

1  detached i     4.4465 

2 5.4938 

3 1      8.75285 

4detached •    10.27085 


Strains. 


Tension. 


Inch. 


.0032 


Compres- 
sion. 


Stresses  per  sqoare 
Inch. 


Tension. 


Inch. 


,00285 


Pounds. 


U,000 


Compres- 
sion. 


Pounds. 


15,600 


RINGS  ALL  DETACHED. 


2detached 

5.49665 
8. 74915 

8  detached 

Interior  diameter,  4".275.     Exterior  diameter,  10".425. 
Original  diameters  of  riogs  in  the  slice. 

Ring*. 

Dlunetera. 

A. 

B. 

Mean.     1 

iMha. 
4.48M 

10.2774 

lolwn 

/MftM.      1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".34.     Exterior  diameter,  8".9. 


i 

Ringi. 

j 

A. 

B. 

M«n.      ' 

d 

IruAet. 
8.7607 

Inehtt.     1 

1 

RINOE  ALL  DETACHED. 


5.6UO0  &.«! 


a.T476  8.74015    I 


breech  strains  released: 

1                                               Btoee. 

niHDielcr.                       1 

■■ 

«»n.     1 

+  0W0 

'r*. 

SECOND  TO  THIRD  PHASE. 

'     'l^ounhiirt 

iiffi 

4-. WW 

— .ooei 

-r' 

1 

I   2det&ched.. 
8  detached  . . 


riBST  TO  THIRD  PBABE. 


.0087  4-.00SS        +.00S7G 


/> 


-S--1 


e.eo 


\ j^'z.7^ 


^ 
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No.  8589  C. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 276.     Exterior  diameter,  8". 60. 


1^ 


Rings. 

Prenent 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

2 

8 

4 

Inches. 

4.4S66 

5.15085 

7.1598 

8.4872 

Inch. 

Inch. 

.00635 

.00205 

Pouikds.' 

Pounds. 
86,200 
11,900 

.00285 
.0042 

ii.966 
14,900 

Rings  1  and  4  detached,  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5". 00.    Exterior  diameter,  7". 3. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Comprea- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.44195 

5.1508 

7.1585 

8.4880 

Inch. 

Inch. 

P(mn6;s.       Pounds. 

2 

.0026 

■  ••*••  •••••• 

15,100 

3 

.00205 

8,500 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.1529 
7.15645 

3  detached 
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Muzzle  Slice. 

Interior  diameter,  4".275.     Exterior  diameter,  8". 60. 
Original  diameter  of  rings  in  the  slice. 


mugs. 

■ 

Diameters. 

1 

A. 

B. 

Mean. 

1 

Inches. 
4.4348 
5.1601 
7.1586 
8.4430 

Inches. 
4.4884 
5.1516 
7.1600 
8.4314 

Inches. 

4.4366 

5.16085 

7.1593 

8.4372 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4414 
5.1495 
7.1575 
8.4329 

Inches. 
4.4425 
5. 1511 
7.1695 
8.4331 

Inches. 

4.44195 

5.1503 

7.1585 

8.4330 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1521 
7.1569 

6.1537 
7.1670 

5.1529 
7.15646 

3  detached 

Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
+.0066 
-.0006 
-.0011 
-.0101 

Inches. 

+.0041 

-.0006 

-.0006 

+.0017 

Inches. 
+.00535 
-.00065 

-.0006 
-.0042 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0026 
-.0016 


+.0026 
-.0025 


+.0026 
-.00205 


FIRST  TO  THIRD  PHASE. 


2detached +.0020 

8  detached —.0027 


+.0021 
-.0080 


+.002a5 
-.00285 


if-i. 


H 


HZ 


-^ 


nzzEi'^' 


1^ —    ^*Sf 


H  Doc_^^-  50  1 


INTEBNAL    STRAINS    IN   5-INCH   R.   F.   GUN   TUBES. 


407 


No.  11226  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 3.     Exterior  diameter,  10". 46. 


1. 

2. 

3. 

!     4, 


Rings. 


Present 

mean 

diameters. 


Inches. 
4.4624 
5.4985 
8.7583 

10.2998 


Strains. 


Tension. 


Compres- 
sion. 


Inch. 


Inch. 
I   .00476 
'   .00275 


.00825 
00405 


Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


PmituU.    I    Poundf. 

I       31,900 

'       15,000 

11,100     

11.800    I 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice  5". 34.     Exterior  diameter  8". 9. 


Rings. 


1  detached. 
2 

a!!!!!!!!!!! 


4  detached. 


Present 

mean 

diameters. 


Inches. 
4.46715 
5.49715 
8.75235 
10.29525 


Strains. 

Stresses  per  sqoare 
inch. 

Tenrion.      Compre. 

1 

Tension.      Comp"*". 

i 

Inch.      '       Inch. 

1 

Pounds.        Pounds. 

.0041 

22,400 

1          .0023 

7,800     

1 

i 

RINGS  ALL  DETACHED. 


2  detached .• 

5.50125 
8.7500 

3  detached 

1 

CREECH  SLICE. 


Interior  diameter,  4".3.     Exterior  diamet«r,  10".46. 
Original  diameters  of  rin^  in  the  slice. 


magi. 

Dlunelen. 

A. 

B. 

Mnn. 

JncAo. 
4.4fi0» 

iMha.    1 
4.  KM 

ii 

Rings  1  and  4  detached,  rings  3  and  3  in  the  slice. 


Blngs. 

— ' 

■>■ 

.„. 

II 

3 

j3 

10.29MB 

RINGS  ALL 


i.SOK  B.4>T5 


Breech  strains  released. 


Rings. 

Dfwnewra. 

A- 

B. 

Me»n. 

-.0008 

Inch. 

^:ooi3i 

SECOND  TO  THIRD  PHASE, 


3  del 
Sdei 


TtBBT  TO  THIRD  PHASE. 


detached 

-loOBO 

i:S 

-iooass 

-    tS.OO  ■  —  Jff 


S.6o 


u  I  m 
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No.  11226  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  25.     Exterior  diameter,  8".  60. 


Rings. 

Present 

mean 

difuneters. 

Strains. 

Stresses  per  square 
inch. 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Ifiches. 
4.4040 
6.1464 
7.1446 
8.4348 

I7ich. 

Inch. 

.0040 

.00415 

Pounds. 

Pounds. 
27,200 
24,200 

2 

3 

.00325 
.00315 

13,600 
11,200 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6".  00.     Exterior  diameter,  7". 3. 


k  p — ^ 
1  H iJ 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Incites. 

4.4080 

5.14605 

7.1445 

8.43165 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.tX)45 

26,200 

3 

.00315 

"  *i3,'266** 

4  detached -. 

RINGS  ALL  DETACHED. 


2  detached 

5.16056 
7.14135 

3  detached 

Muzzle  Slice. 


Interior  diameter,  4".25.     Exterior  diameter.  8".6( 
Original  diameters  of  rings  in  the  slice. 


Rlngiu 

DlftmeMra. 

A. 

B. 

Heaa. 

I 

Iticlut. 

4.4042 

?:1S 

8.4S3» 

4.40SS 

s'.&ti 

Rings  1  and  i  detached;  rings  2  and  3  in  the  slice. 


Ring.. 

DluneKm. 

A. 

B.         1      Main. 

4.4080 

lis 

t!|439    1      7;i44.'< 
8.4S47    .      8.43lte 

RINGS   ALL  DETACHED. 


Muzzle  strains  released. 


RlDge. 

— 

A. 

B. 

M„. 

+.00S8 

Inth. 
-I--0O42 
-.0003 

+.«040 
-.00036 

SECOND  TO  THIRD  PHASE. 


j 

-:0037 

FIRST  TO  THIRD  PHASE. 

1         mu 

i:S 

1 

K 


// 


7a.4^e 


^ 


I 


K 


/A7*f 
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No.  11226  B,. 
(Second  treatment.) 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 76.     Exterior  diameter,  10".46. 


/    -£ 


3    4 


Rings. 

Present 

mean 

diameterR. 

Strains. 

Stresses  per  sqn&re 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 

Compres- 
sion. 

1 

4.9113 

5.6390 

9.6444 

10.3013 

Inch. 

Inch. 
.0046 
.0039 

Pwmds. 

28.100 
20,700 

2 

3 

.664i5 
.00105 

12,900 
3,100 

4 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 
Interior  diameter  of  slice,  5". 5.     Exterior  diameter,  9". 8. 


Rings. 


1  detached 

2 

8 

4  detached 


Strains. 


Present 

mean 

diameters. 


Stresses  per  square 
inch. 


Tension,   j  ^^^^     Tension. 


Iwihei. 
4.9159 
5.6877 
9.64856 
10.80025 


Inch, 

"'.om' 


Inch. 
'.6662' 


Pounds. 

"io.soo" 


RINGS  ALL  DETACHED. 


Compres- 
sion. 


Pounds. 
"27*766* 


2  detached 

5.6429 
9.64025 

8  detached 

412 


IITTERNAL   STRAIJ^S    IN   5-INCH   R.   F.  GUN   TUBES. 


Breech  Slice. 

Interior  diameter,  4".75.     Exterior  diameter,  10". 46. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9106 
5.6885 
9.6483 

10.8040 

Inches. 
4.9120 
5.6895 
9.6406 

10.2966 

Inches. 
4.9118 
5.6390 
9.6444 

10.8018 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9151 
5.6871 
9.6472 

10.8066 

iTiches. 
4.9167 
5.6383 
9.6899 

10.2919 

Incites. 
4.9159 
5.6377 
9.64855 
10.8002 

2 

8 

4  detached 

\ 

RINGS  ALL  DETACHED. 


2  detached 

5.6432 
9.6468 

5.6426 
9.6852 

5.6429 
9.64025 

8  detached 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0045 

-.0014 

-.0011 

+.0046 

Inch. 

+.0047 

-.0012 

-.0006 

-.0067 

Inch. 
+.0046 

2  in  the  slice 

-.0013 

3  In  the  slice 

-.00085 
-.00105 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0061 
-.0019 


+.0043 
-.0047 


+.0052 
-.0033 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0047 
-.0080 


+.0081 
-.0058 


+.0089 
-.00415 


8.6/ 


rsej      MB   a  1 


MSi-7 
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No.  11226  B,. 
(Second  treatment.) 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  27.     Exterior  diameter,  8".  61 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.48045 
5.1464 
7.1342 

8.4462 

Inch. 

Inch. 

.00455 

.00155 

Pounds. 

Founds. 

80,800 

9,000 

2 

3 

.00185 
.00025 

7,800 
900 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .00.     Exterior  diameter,  7".3. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.4850 

5.1455 

7.18855 

8.44595 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00245 

14,800 

3 

...       . 
.0012 

5,000 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.14795 
7.18255 

8  detached 

Interior  diameter,  4".27.     Exterior  diameter,  8".61. 
Original  diameters  of  rings  in  the  slice. 


.,„ 

— ■ 

B. 

Mcttu. 

4.480T 
fi.1449 

7.1811 

India. 
4.4802 

lis 

Infha. 

Tiiati 
».M62 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


BlDffl. 

A. 

»■ 

Mean. 

Ti 

Tiisee 

8.M88 

S 

RIN08  ALL  DKTACHED. 


S:^ 

?;i3S 

7.1S2I& 

Muzzle  strains  released. 


Ring.. 

Diameters. 

A. 

».   I  «™. 

-!ooii 

Inrft,       I       IiKk. 
+.0048         +.««» 

SECOND  TO  THIRD  PHASE. 


f.OO-iS  +.0024 


FIRST  TO  THIRD  PHASE. 


<-.00M  +.OOIT    I 


V* 


k 


■^-'B    B         Mi 


=F 


T — r 


|f-     «wt^ 
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No.  11226  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".26.     Exterior  diameter,  10".495. 


Rings. 

Present 

mean 

diameters. 

* 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Iiiches. 
4.44035 
5.4960 
8.7573 

Inch. 

Inch. 
.0043 
.00845 

Pounds. 

Pounds. 
29,000 

2 

18,800 

3 

.aru'» 

15,600 
8,600 

4 

10.27885     :         .00296 

• 



«■•••••••••■ 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  34.     Exterior  diameter,  8". 9. 


Rings. 

Present 

mean 

diameters. 

strains. 

stresses  per  square 
inch. 

Tension.     Co-fP^"* 

1 

Tension.      CojJP^ 

1  detached 

Inches. 
4.44465 
5.49495 
8.75685 
10.2709 

Inch. 

Inch. 

Pounds.       Pounds, 

2 

.0045 

24,600 

8 

.0041 

14,000 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.49945 
8.75275 

3  detached 

416 


INTERNAL   STRAINS   IN   5-INCH   R.  F.  GUN   TUBES. 


Breech  Slice. 

Interior  diameter,  4:".26.     Exterior  diameter,  10".495. 
Original  diameters  of  rings  in  the  slice. 


IUll«8. 


1. 

2. 
8. 
4. 


Inches. 
4.4406 
5.4989 
8.7626 

10.2677 


Diameters. 


B. 


Inches. 
4. 4399 
5.4931 
8.7620 

10.2800 


Mean. 


Inches. 
4.44036 
5.4960 
8.7673 
10.27385 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4462 
6.4981 
8.7523 

10.2551 

Inches. 
4.4431 
5.4918 
8.7614 

10.2867 

Inches. 
4.44465 

3 

6.49495 

3 

8.76685 

4  detached 

10.2709 

RINGS  ALL  DETACHED. 


2  detached 

5.6012 
8.7485 

5.4977 
8. 7570 

5.49945 
8.75276 

3  detached 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0064 

-.0008 

-.0003 

-.0126 

Inch. 
+.0032 
-.0013 
-.0006 
+  .0067 

Inch. 
+.0043 
-.00105 
-.00045 
-.00295 

2  in  slice 

3  in  slice 

4  detachcid 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0081 
-.0088 


+.0059 
-.0044 


+  .0045 
-.0041 


FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0023 
-.0041 


+.0046 
-.0050 


+.00345 
-.00455 


^-1 
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No.  11226  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  INTACT. 

Interior  diameter  of  slice,  4".23.     Exterior  diameter,  8".61. 


Rings, 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compreih 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.4298 

5.1492 

7.14796 

8.46265 

Inch. 

Inch. 
.0089 
.00235 

Pounds, 

Pounds. 
26,400 
13,700 

2 

3 

.00825 

13,600 

4 

.0043 

15,300 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6". 00.     Exterior  diameter  7".  3. 


Rings. 


1  detached 

2 

3 

4  detached 


Present 

mean 

diameters. 


Inches. 
4.4382 
6.1480 
7.1471 
8.46696 


Strains. 


Tension. 


Inch. 


.0024 


Compres- 
sion. 


Inch. 


.00656 


Stresses  per  square 
inch. 


Tension. 


Pounds. 


10,100 


Compres- 
sion. 


Pounds. 


20,700 


RINGS  ALL  DETACHED. 


2  detached 

6.16166 
7.1447 

3  detached 

H.  Doc.  300^ 


■27 
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INTERNAL    STRAINS    IN   5-INCH   R.   F.   GUN   TUBES. 


Muzzle  Slice. 

Interior  diameter,  4". 23.     Exterior  diameter,  8".61. 
Original  diameters  of  rings  in  the  slice. 


RlngB. 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.4801 
6.1624 
7.1609 
8.4632 

Inches. 
4.4286 
6.1460 
7.1460 
8.4621 

Inches. 

4.4298 

6.1492 

7.14796 

8.46266 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4341 
6.1613 
7.1502 
8.4507 

Inches. 
4.4323 
5.1447 
7.1440 
8.4682 

Inches. 
4.4882 
6.1480 
7.1471 
8.46696 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.1556 
7.1477 

5.1475 
7.1417 

5. 16156 
7.1447 

3  detached 

Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0040 
-.0011 
-.0007 
-.0026 

Inch. 

+.0038 
-.0018 
-.0010 
+.0111 

Inch. 
+.0039 
-.0012 
-.00066 
+.0043 

2  in  Bllce 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0048 
-.0025 


+.0028 
-.0023 


+.00665 
-.0024 


FIRST  TO  THIRD  PHASE. 


2  detached . 

3  detached. 


+.0082 
-.0082 


+.0015 
-.0033 


+.00236 
-.00826 


i^-Z^TZ^^ToJO.J^.  <l:i4^Tv7iiZ?B4 


\^ 


70tSO 


j<—      -t^TTIcT 


^=^ 


E 


^ 


HDoo.&2£...S6  1 
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No.  11226  B,. 

Second  treatmeat. 

BSBECB  Sliob. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

8LIOK    INTACT. 

Interior  diameter  of  slice,  4". 75.     Exterior  diameter,  10".50. 


Rlngb. 

Present 

Strain*. 

Btn««peTwiiai« 

Tend™. 

'^™- 

Tendon. 

°5r 

B.M4T 

■Sffl. 

.^ 

:SSgs 

Pounds 

PDBBdt 

do,m) 

"""".W" 

■2S 

Kings  1  and  4  detached;  rinc^  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .5.     Exterior  diameter,  9". 


1 

L 


Btog". 

^:' 

Btl&lDB. 

Stre«Bper»qiiMB 
Incb. 

Tenrton. 

^-"S"* 

Tension. 

'^^^ 

■  detached. 

4.M6U 

iB«*. 

AcA. 

Fmndi. 

Pmixtt. 

.(MSB 

BO.  000 

g 

:;:::;;:::;:::;::::::;: 

8,«0 
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INTEBNAL   STRAINS    IN   5-INOH    R.   F.   GUN   TUBES. 


Breech  Slice. 

Interior  diameter^  4". 76.     Exterior  diameter,  10". 50. 
Original  diameter  of  rings  in  the  slice. 


RingB. 

DUuneten. 

A. 

B. 

Mean. 

1 

-    Inches. 

4.8992 

5.6484 

9.6440 

10.8356 

Inches. 
4.9021 
5.6460 
9.6876 

10.8866 

Inches. 
4.90065 

6.6447 

9.6406 

10.88605 

2 

8 

4 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9044 
6.6420 
9.6432 

10.3860 

Inches. 
4.9067 
5.6448 
9.6872 

10.8816 

Inches. 
4.90665 

5.6484 

9.6402 

10.8888 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 

2  detached 

5.6485 
9.6430 

5.6496 
9.6820 

6.64905 
9.6875 

Sdetacheda. r 

Breech  strains  released. 

RingH. 

Diam 

eters. 

Mean. 

A. 

B. 

1  detached 

Inch. 

+.0062 

-.0014 

-.0008 

+.0006 

Inch. 
+.0046 
-.0012 
-.0004 

-.0060 

Inch. 
+.0049 
-.0018 
-.0006 
-.00225 

2  in  slice 

3  in  slice 

4  detached 

SBOOND  TO  THIRD  PHASE. 

2  detached 

+.0066 

-.0002 

1 

+.0048 
-.0062 

+.00565 
-.0027 

8  detached 

FIRST  TO  THIRD  PHASE. 

2  detached        

+.0061 
-.OWO 

+.0006 
-.0056 

+.00485 
-.0088 

cf~c 


#-^b.       • 


k — 

a 


x^ 


M 


p — .  ^"2,Jif 
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No.  11226  B,. 
(Second  treatment.) 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".24.     Exterior  diameter,  8". 62. 


i  J. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Indyex. 

4.3975 

6.14506 

7.1304 

8.46966 

Inch, 

Inch. 

.00416 

.0006 

FWLtkdA, 

Pmnds. 

28,800 

8,400 

2 

3 '. 

.0017 
.0006 

7,100 
2,100 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6  ".00.     Exterior  diameter,  7 ".3. 


RingK. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Infihf». 

4.40166 

6.14485 

7.1296 

8.46896 

Inch, 

Inch, 

Fwmd», 

Pounds. 

2 

.0018 

7,600 

8 

.0011 

4,600 

4detached 

' 1 

RINGS  ALL  DETACHED. 


2  detached 

5.14665 
7.1287 

Sdetached 

422 


INTERNAL    STRAINS    IN    6-INCH    R.   F.   GUN   TUBES. 


Muzzle  Slice. 

Interior  diameter,  4".  24.     Exterior  diameter,  8". 62. 
Original  diameters  of  rings  in  the  slice. 


KingB. 

Diaxneten. 

A. 

•     B. 

Mean. 

1 

Inches. 
4.8882 
5.1427 
7.1818 
8.4760 

Inches. 
4.4018 
5. 1474 
7.1295 
8.4641 

Inches. 

4.8V75 

5.14605 

7.1304 

8.40965 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diametera. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.8974 
5. 1421 
7. 1810 
8.4685 

Inches. 
4.4059 
5.1466 
7.1286 
8.4094 

• 

Inches. 

4.40165 

5.14485 

7.1296 

8.46895 

2 

8 

4  detached 

RINQS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.1488 
7.1297 


5.1475 
7.1277 


5.14665 
7.1287 


Muzzle  strains  released. 


RingR. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0042 

-.0006 

-.0008 
-.0065 

Inch. 
+.0041 
-.0008 
-.0009 

+.0068 

Inch. 
+.00415 
-.0007 
-.0006 
-.0006 

2infilice 

8  In  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0017 
-.0018 


+.0009 
—.0009 


+.0013 
-.0011 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0011 
-.0016 


+.0001 
-.0018 


+.0006 
-.0017 


1^ 


7gC^7 


n 


e 


m 


Wr^ 


\^ —      x^7^ 
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No.  11249  Bi. 
Bbeeoh  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 76.     Exterior  diameter,  10". 47. 


J   4. 


RingH. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1         

IneJieg. 
4.90545 

Inch. 

Inch. 
.0056 
.0019 

Pounds. 

Pounds. 
84,200 
10.100 

2 

5.65095 

3 

9.64305 
10.2888 

.0063 
.00415 

io.soo 

12,200 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50.     Exterior  diameter,  9". 80. 


s  £ 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 
Pounds, 

Compres- 
sion. 

1  dfttachfld 

Inches. 
4.91105 
5.64945 
9.64195 
10.22965 

Inch, 

Inch. 

Pounds. 

2 

.0084 

18,100 

8 

.0022 

6,800 

4  <ipta<!hfl<l 

RINGS  ALL  DBTACHED. 


2  detached                             

5.65285 
9.63975 

3  detached 

424 


INTERNAL   STRAINS   IN   5-INCH    R.   F.   GUN   TUBES, 


Breech  Slice. 

Interior  diameter,  4:".76.     Exterior  diameter,  10".47. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9056 
5.6688 
9.6480 

10.2409 

Inches. 
4.9058 
5.6481 
9.6431 

10.2267 

Inches. 

'4.90545 
5.65095 
9.64805 

10.2838 

2 ^ 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9114 
5.6525 
9.6420 

10.2416 

Inches. 
4.9107 
5.6464 
9.6419 

10.2177 

Inches. 
4.91105 
5.64945 
9.64195 
10.22965 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


6.6551 
9.6104 


5.6606 
9.6891 


5.66285 
9.63975 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0058 

-.0013 

-.0010 

+.0007 

Inch. 

+.0054 

-.0017 

-.0012 

-.0090 

Inch. 
+.0056 
-.0016 
-.0011 
-.00415 

2  in  slice 

8  In  slice 

4  detached 

SECOND  TO  TmRD  PHASE. 


2  detached 

+.0026 
-.0016 

+.0042 
-.0028 

+.0OB4 
-.0022 

8  detached 

FIRST  TO  THIRD  PHA8K 


2  detached 

+.0018 
-.0026 

+.0026 
-.0040 

+.0019 
-.0088 

3  detached 

09 
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No.  11249  Bi. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 22.     Exterior  diameter,  8".  72. 


Rings. 

Preeent 

mean 

diameters. 

Stiains. 

StreBMS  per  square 
inch. 

Tenidon. 

Compreft- 
sion. 

Tension. 

Cumpres- 
sion. 

1 

Inches. 

4.87666 

5.14606 

7.1547 

8.6607 

Inch. 

• 

Inch. 
.0068 
.(NNn5 

Found$. 

Pounds. 

26,000 

900 

2 

............ 

3 

.00126 
.00175 

............ 

5,200 
6,100 

4 

Rings  1  and  4  detached;  rines  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .00.     Exterior  diameter,  7".  3. 


1 
Rings. 

1 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  deftached 

Inches. 

4.88046 

5.1440 

7.1689 

8.54896 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0012 

7,000 

8 

.00045 

.1900 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1462 
7.16845 

Sdetaohed 
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INTERNAL   STRAINS    IN   5-INCH   R.   F.   GUN   TUBES, 


Muzzle  Slice. 

Interior  diameter,  4".22.     Exterior  diameter,  8". 72. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

■ 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 

5.1409 
7.1648 
8.6488 

Inches. 
4.8783 
6.1432 
7.1546 
8.6581 

Inches.     ! 

4.87666 

6.14606 

7.1547 

8.6507 

2 

2 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

• 
1  detached 

Tnches. 
4.3789 
5.1459 
7.1542 
8.5425 

Inches. 
4.3820 
5.1421 
7.1536 
8.5554 

Inches. 

4.38QI5 

5.1440 

7.1589 

8.54895 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1466 
7.1540 


5.1439 
7.1529 


5. 1452 
7.15345 


Muzzle  strains  released. 


Rings. 

Diametefs. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0039 

-.0010 

-.0006 

-.0068 

Inch. 
+.0087 
-.0011 
-.0010 
+.0028 

Inch. 
+.0088 
-.00106 
-.0008 

-.00176 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0006 
-.0002 


+.0018 
-.0007 


+.0012 
-.00046 


FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


-.0004 
-  .0006 


+.0007 
-.0017 


+.00015 
-.00125 


^ 
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No.  11249  B^. 
Second  treatment. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  76.     Exterior  diameter,  10".47. 


s  -i 


/^ 


EUngB. 

Present 

mean 

diameters. 

Strains. 

-1 
Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.90666 
5.6607 
9.6613 
10.2644 

Inch, 

Inch, 

.00575 

.00615 

Pounds, 

PoundM. 
85,200 
16,700 

2 

8 

.0084 
.00275 

10,600 
8,000 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5''.  60.     Exterior  diameter,  9".  8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sicui. 

1  detached .. 

Inehn. 
4.9116 
5.66695 
9.6602 
10.26165 

Inch, 

Inch. 

Pounds, 

Pounds. 

2 

.0049 

26,000 

8 

.0028 

7,100 

*  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.66885 

9.6579 

8  detached 
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INTEBNAL   8TBAIN8    IN   5-INOH   H.   F.   GUN   TUBES, 


Bbeboh  Slice. 

Interior  diameter,  4". 76.     Exterior  diameter,  10". 47. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

DiameteiB. 

A. 

B. 

Mean. 

1 

Inehu. 
4.9066 

5.6682 

9.6621 

10.2628 

Inches. 
4.9002 
5.6682 
9.6606 

10.2660 

Inches.     \ 
4.90666 

2 

6.6607 

9.661S 

10.2644 

8 

4 

Bings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9109 
6.66U 
9.6610 

10.2670 

Inches. 
4.9123 
6.6568 
9.6594 

10.2563 

Inches. 
4.9U6 
6.66895 
9.6602 
10.26166 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.6667 
9.6582 

5.6610 
9.6576 

5.66885 
9.6579 

3  detached 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0054 

-.0021 

-.0011 

+.0042 

Inch. 
+.0061 
-.0014 
-.0011 
-.0097 

Inch. 
+.00676 
—.00176 
-.0011 
-.00276 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0066 
-.0028 


+.0042 
-.0018 


+.0049 
-.0023 


FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0066 
-.0089 


+.0028 
-.0029 


+.00615 
-.0084 
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No.  11249  Bj. 

Second  treatment. 

Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 23.     Eirterior  diameter,  8". 75. 


RingB. 

Present 

mean 

diameten. 

8tiaizi8. 

Stresaes  per  square 
inch. 

Tension. 

Compres- 
Bion. 

Tension. 

Gompies- 
sion. 

1 

InehcB. 

4.3964 

5.1600 

7.16796 

8.5659 

Inch. 

Inch. 

.0048 

.00155 

Pounds. 

Pounds. 

82,700 

9|000 

2 

8 

.00205 

8,600 

4 

.0014 

4,900 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".     Exterior  diameter,  7".3. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.4012 
5.15005 
.7.1678 
8.5678 

Inch. 

Inch. 

Pounds. 

Pounds, 

2 

.0025 

14,600 

3 

.0014 

5,900 

4  detached 

RINGS  ALL  DETACHED. 


2detaohed 

5.16155 
7.1650 

Sdetached 

^ 


INTEBNAL   STBAUiS   IN  S-INOH   R.  F,  GUN  TUBES. 

No.  11249  B,. 


431 


Bkeegh  Suge. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".74.     Exterior  diameter,  10".495. 


Ji. 


RiiigB. 

Present 

mean 

dUmeteFB. 

StiainB. 

Streflses  per  square 
inch. 

Tension. 

Compre»- 
fdon. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.8973 
6.6368 
9.6468 

10.3211 

Inch, 

Inch, 

.00585 

.00265 

Pounds. 

Pounds, 
82,800 
14,100 

2 

3 

.00195 
.0010 

6,100 
2,900 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 60.     Exterior  diameter,  9". 80. 


J  £ 


• 

Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.90265 
5.68585 
9.6459 
10.8201 

Inch, 

Inch, 

Pounds. 

Pownds. 

2 

.0041 

21,860 

8 

.00105 

3.300 

4  detached ^ 

RINGS  ALL  DETACHED. 


2  detached 

5.68945 
9.64485 

8  detached 
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INTEB^AL   8TBAINS   IN  5-mCH   B.  F.  GUN  TUBES. 


Bbeegh  Slice. 

Interior  diameter,  4".74.     Exterior  diameter,  10".496. 
Original  diameter  of  rings  in  the  slice. 


Btngfl. 

Dlameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.8996 
6.6890 
9.6477 

10.8177 

Inches. 
4.8960 
6.6846 
9.6469 

10.8246 

Inches. 
4.8978 
6.6868 
9.6468 

10.8211 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RiQg8. 

Dlameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9064 
6.6876 
9.6469 

10.8246 

Inches. 
4.8999 
6.6382 
9.6449 

10.8166 

Indies. 
4.90266 
6.68681 
9.6460 
10.3201 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


6.6416 
9.6461 


6.6874 
9.6446 


6.68946 
9.64486 


Breech  strains  released. 


1  detached. 

2  in  slice. . . 
8  in  slice. . . 
4  detached 


Rings. 


A. 


Indu 

+.0068 

-.0016 

-.0008 

+.0069 


Diameters. 


B. 


Inch, 

+.0049 

-.0014 

-.0010 

-.0069 


Mean. 


Inch. 
+.00586 
-.00146 
-.0009 
-.0010 


SECOND  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0040 
-.0018 


+.0042 
-.0008 


+.0041 
-.00106 


FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0026 
-.0026 


+.0028 
-.0018 


+.00266 
-.00196 


<S 


r 


SSXjO 


M   a  if;^' 


Y ^Za3J 


H  DocJO!?....  56  1 


INTEBNiiL   STRAINS   IN   5-INOH   B.  F.   GUN   TUBES. 


No.  11249  B,. 


438 


Muzzle  Slige. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUGE  INTAOT. 

Interior  diameter  of  slice,  4".  235.     Exterior  diameter,  8".  820. 


RiHgH. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inchtu. 

4.89666 

5.1543 

7.1668 

8.64176 

Inch. 

Inch. 

.00415 

.00096 

Pounds. 

Ptninds. 

28,800 

6,500 

2 

s 

.00116 
.00166 

4,'866" 

5,700 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  &'.Q0.     Exterior  diameter,  7". 3. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

5.1686 

7.16565 

8.6401 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00165 

9,600 

3 

.0009 

8,766 

4  detached 

1 

*  *    *  *  *  *  * 

RINGS  ALL  DETACHED. 


2  detached 

5.16625 
7.16466 

3  detached 

R  Doc-  30O 
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INTESNAL    8TBAEN8   IN   S-JJTOH   R.   F.   GUN   TUBES. 


Muzzle  Slioe. 

Interior  diameter,  4".  235.     Exterior  diameter,  8". 820. 
Original  diameters  of  rings  in  the  slice. 


Bings. 

DtameteiB. 

A. 

B. 

Mean. 

1 

Inches. 
4.8961 
5.1617 
7.1575 
8.6447 

Inches. 
4.8970 
5.1569 
7.1541 
8.6388 

Inches. 

4.89655 

5.1548 

7.1558 

8.64175 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

• 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4000 
5.1510 
7.1574 
8.6405 

Inches. 
4.4014 
5.1562 
7.1587 
8.6897 

Inches. 

4.4007 

5.1586 

7.15555 

8.6401 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.1520 
7.1565 


5.1685 
7.1628 


5.16625 
7.15465 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.00R9 

-.0007 

-.0001 

-.0042 

Inch. 

+.0044 

-.0007 

-.0004 

+.0009 

Inch. 
+.00415 
-.0007 
-.00025 
-.00166 

2  in  slice 

8  in  slice 

4  detushed 

SECOND  TO  THIRD  PHASE. 


2  deUtched 

+.0010 
-.0009 

+.0028 
-.0009 

+.00165 
-.0009 

3  detached 

FIRST  TO  THIRD  PHAS] 

C. 

2  detached 

+.0008 
-.0010 

+.0016 
-.0018 

+.00095 
-.00116 

i  detached 

7o".^^<^ 
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No.  11272,  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

sucE  intact. 
Interior  diameter  of  slice,  4:".76.     Exterior  diameter,  10".485. 


Kings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compre»- 
sLon. 

Tension. 

Compres- 
sion. 

1 

Inche$. 

4.92005 

6.68885 

9.6857 
10.2990 

Inch. 

Inch. 

.00625 

.0022 

Poundg. 

Pound9 
82,000 
11,700 

2 

8 

.0022 
.0029 

6,800 
8,400 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6''. 60.     Exterior  diameter,  9".8. 


3     ± 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

• 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

I  detached 

Inches. 
4.9253 
5.6871 
9.68505 
10.2961 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00845 

18,400 

8 

.00165 

4,800 

4  detached 

RINGS  ALL  DETACHED. 


2detached 

5.64065 
9.6886 

8  detached  . 
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INTEBNAL   STRAINS   IN   5-INOH   B.  F.  GUN   TUBES. 


Breech  Slice. 

Interior  diameter,  4".  76.    Exterior  diameter,  10".486. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diametera. 

A. 

B. 

Mean. 

1 

Iw^tes. 
4.9287 
5.6407 
9.6880 

10.8085 

Inches. 
4.9164 
5.6860 
9.6884 

10.2945 

Inches. 
4.92006 
5.68885 
9.6857 
10.2990 

2 

8 

4 

m 

Rings  1  and  4  detached,  rings  2  and  3  in  the  slice. 


BlngB. 

" 

Dlameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.0291 
5.6896 
9.6875 

10.2960 

Inches, 
4.9216 
5.6847 
9.6826 

10.2962 

Inches. 
4.9268 
5.6871 
9.68506 
10.2961 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.6424 
9.6870 


5.6887 
9.6800 


5.64065 
9.6885 


Breech  strains  released. 


1  detached 

2  in  slice... 
8  in  slice. . . 
4  detached 


Rings. 


Diameters. 


Inch. 
+.0054 
-.0012 
-.0006 

-.0075 


Inch. 
+.0061 
-.0018 
-.0006 

+.0017 


Mean. 


Inch. 
+.0052^ 
-.00126 
-.00065 

-.0029 


SECOND  TO  TmRD  PHASE. 


2  detached 
8  detached 


+.0029 
-.0005 


+.0040 
-.0026 


+.00845 
-.00165 


FIBST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0077 
—.0010 


+.0027 
-.0064 


+.0022 
—.0022 


»2 
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No.  11272  Bi. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUOE  INTAGT.     ' 

Interior  diameter  of  slice,  4". 276.     Exterior  diameter,  8".  586. 


RingB. 

Preeent 

mean 

diameters. 

Strains. 

Stresses  per  square 
indi. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.42796 

6.1464 

7.1460 

8.4044 

Inch. 

Inch. 
.00826 
.0014 

Pounds. 

Pounds. 

22,000 

8,200 

2 

8 

.0010 
.0017 

4,100 
6,100 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6  .00.     Exterior  diameter,  7".  3. 


Blngs. 

Present 

mean 

dlameteiB. 

Strains.                 Stresses^^r  square 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.4812 
6.1464 
7.1444 
8.4027 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0024 

14,000 

8 

.0004 

1,700 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.1478 
7.1440 

8  detached 

Muzzle  Slice. 


Interior  diameter,  4".275.     Exterior  diameter,  ; 
Original  diameters  of  rings  in  the  slice. 


RlD«l 

DtamMen. 

A. 

B. 

»«,.  1 

Husha. 

4.42796 

Rings  1  and  i  detached.     Kings  2  and  3  in  the  slice. 


RiDgIL 

— •■              1 

A. 

B. 

Heu. 

4.12ftl 

Itulut. 
s:40» 

eima 

RlN<iS  ALL  DETACHED. 


5:3 

7.1417 

7.1«0 

Muzzle  strains  released. 


Rings. 

Diunelen. 

A. 

B. 

Mean. 

/nek. 
+  00M 

JnA. 

t:!ilS 

IlKh. 

D  TO  THOU)  ?HAfiE. 


iS 

iffi 

FIRST  TO  THIRD  PHASE. 

2dat»ched 

*:iffi 

-t-.oois 

-.0020 
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Breech  Suce. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICED  INTACT. 

Interior  diameter  of  slice,  4".74.     Exterior  diameter,  10".46. 


3  ^ 


Rings. 

Present 

mean 

dlametenfu 

Strains. 

Streflses  per  square 
inch. 

Tension. 

Compres- 
fiion. 

Tension. 

Compres- 
sion. 

Pownds. 
26,800 
14,600 

1 

Inches. 
4.90225 
5.65205 
9.6368 
10.29675 

Inch. 

Inch, 
.0043 
.00275 

Powndi. 

2 

8 

.0062 
.0010 

10,000 
2,900 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6". 6.     Exterior  diameter,  9". 8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.90655 
5.6509 
9.68605 
10.29575 

Inch, 

Inch. 

Powidt. 

Pwmds. 

2 

.0089 

20,700 

8 

.00245 

7,600 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6548 
9.6386 

8  detached  
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INTERNAL    STRAINS   IN   6-INCH   R.  F.  GUN   TUBES. 


Breech  Slice. 

Interior  diameter,  4". 74.     Exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9025 
5.6517 
9.6379 

10.2986 

Inches. 
4.9020 
5.6524 
9.6857 

10.2999 

Inches. 
4.90225 
5.65206 
9.6368 
10.29675 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9075 
5.6506 
9.6371 

10.2880 

Inches. 
4.9066 
6.6510 
9.6360 

10.3065 

Inches. 
4.90655 
5.6509 
9.63605 
10.29675 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.6551 
9.6850 


5.6545 
9.6822 


5.6548 
9.6336 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

• 

Mean. 

1  detached 

Indi. 

+.0060 

-.0009 

-.0008 

-.0106 

Inch. 

+.0036 

-.0014 

-.0007 

+.0066 

Inch, 
+.0043 
-.00115 
-.00075 
-.0010 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0048 
-.0021 


+.0035 
-.0028 


+.0089 
-.00245 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0034 
-.0029 


+.0021 
-.0035 


+.00275 
-.0082 


*;V3«- 
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No.  11272  B,. 
Muzzle  Suoe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

t 

Interior  diameter  of  slice,  4". 32.     Exterior  diameter,  8".  57. 


Rings. 

PTGBent 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Temdon. 

Compres- 
sion. 

1 

Inches. 

8.4642 

5.14A56 

7.1485 

8.4139 

Indi. 

Inch. 

.00425 

.0017 

Pounds. 

Pounds. 

15,100 

9,900 

2 

8 

.00215 
.00255 

9,000 
9,100 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5°.00.     Exterior  diameter,  7".3. 


Bings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.46846 

5.1480 

7.1480 

8.41185 

Inch. 

Inch. 

Pounds. 

Pounds. 

2.;. 

.00225 

13,100 

8 

.00165 

6,900 

4  detached 

RINGS  ALL  DETACHED. 


2  detached         ^  .  ^, 

5.16025 
7.14685 

8  detached      ...».*  a  ^  x  a  ^  *  ^ 

. 
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IKTEBNAL   8TBAIK8   IN   5-INCH   R.  F.  GUN   TUBES. 


Muzzle  Slice. 

Interior  diameter,  4". 32.     Exterior  diameter,  8".57. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.4646 
5.1501 
7.1515 
8.4185 

Inches. 
4.46R8 
5.1470 
7.1455 
8.4093 

Inches. 

4.4642 

5.14855 

7.1485 

8.4189 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

• 

1  detached 

Inches. 
4.4691 
6.1494 
7.1506 
8.4225 

Inches. 
4.4678 
6.1466 
7.1454 
8.4002 

Inches. 

4.46845 

5.1480 

7.1480 

8.41185 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.1514 
7.1497 


5.1491 
7.14B0 


5.15025 
7.146S5 


Muzzle  strains  released. 


Rings. 

Diamet^ers. 

A. 

B. 

Mean. 

1  detached 

Inch 

+.0045 

-.0007 

-.0009 

+.0040 

Inch. 
+.0040 
-.0004 
-.0001 
-.0091 

Inch 
+.00425 
-.00055 
-.0006 
-.00255 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0020 
-.0009 


+.0025 
-.0024 


+.00225 
-.00165 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0018 
-.0018 


+.00111 
-.0024 


+.0017 
-.00215 
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Breech  slice,  annealed  at  temperature  of  1,000^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 


SHOE  INTACT. 


Interior  diameter  of  slice,  4:".72.     Exterior  diameter,  10".40. 

3  A 


RingB. 

Present 

mean 

diametera. 

BtrainB. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.8812 
6.65096 
9.6370 
10.2468 

IndL 

Inch. 
.0009 
.0010 

Pounds. 

Pounds. 
6,500 
6,300 

2 

8 

.00025 

800 

4 

.00076 

2,200 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6".  60.     Exterior  diameter,  9".  8. 


Sings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached.  ...I 

Inehes. 
4.8821 
6.6509 
9.6360 
10.24766 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00106 

6,600 

8 

.00016 

600 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.66195 
9.68676 

?  detached 
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INTERNAL   STBAINS   IN   6-INCH   R.   F.  GUN   TUBES. 


Bbeegh  Slice,  Annealed  at  Temperature  of  1000^  F. 

Interior  diameter,  4".72.     Exterior  diameter,  10".40. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.8866 
6.6490 
9.6889 

10.2460 

Inches. 
4.8768 
6.6629 
9.6861 

10.2486 

Inches. 
4.8812 
6.66096 
9.6370 
10.24^ 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


BlngB. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.8867 
6.6489 
9.6888 

10.2664 

Indies. 
4.8776 
6.6629 
9.6850 

10.2387 

Inches. 
4.8821 
6.6609 
9. 6369 
10.24756 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


6.6499 
9.6410 


6.6640 
9.6326 


6.66196 

9.eaim 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0011 

—.0001 

—.0001 

+.0114 

Inch. 
+.0007 
.0000 
—.0001 
—.0099 

Inch. 
+.0009 
-.00006 

—.0001 
+.00076 

2 

8 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0010 
+.0022 

+.0011 
—.0026 

+.00106 
-.00015 

3  detached 

FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0009 
+.0021 


+.00U 
—.0026 


+.0010 
—.00026 
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Bbeegh  Suge. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUOE  INTAOT. 

Interior  diameter  of  slice,  4". 74.     Exterior  diameter,  10".44. 


Rings. 

Preeent 

mean 

diameten. 

StralOB. 

Stranes  per  aqnara 
inch. 

Tension. 

Compree- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inehea. 
4.90646 
5.660B 
9.65196 
10.2788 

Inch. 

InefL 
.0062 
.0010 

Poundt. 

Pimnda. 

19,600 

6,800 

2 

8 

.0010 
.0002 

8,200 
600 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  50.     Exterior  diameter,  9''. 8. 


J    4. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inehea, 
4.90666 
6.66925 
9.66115 
10.2786 

Inch, 

Inch, 

Pounds. 

Pounda, 

2 

.00206 

10,900 

8 

.0002 

600 

4detaclied 

RINGS  ALL  DETACHED. 


■    ■■■ 

2detached 

6.6618 
9.66096 

8  detached 
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INTERKAL   &T&AXSQ   IN   6-tNOH   B.  P.  GUK  TUBES. 


Bbeech  Slice. 

Interior  diameter,  4".74.     Exterior  diameter  10".44. 
Original  diameters  of  rings  in  the  slice. 


Kings. 

Diameten. 

A. 

B. 

Mean. 

1 

1... 

Inches. 
4.9068 
5.6578 
9.6620 

10.2714 

Inches. 
4.9061 
5.6688 
9.6619 

10.2762 

Inches. 
4.90545 
5.6608 
9.65196 
10.2788 

2 

8 

4 

Rings  1  and  4  detached.     Rings  2  and  3  in  the  slice. 


Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9081 
5.6561 
9.6512 

10.2804 

Inches. 
4.9092 
5.6624 
9.6511 

10.2668 

Inches. 
4.90666 

5.66926 
9.65115 
10.2786 

2 

8 

4  detach€^ 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.6676 
9.6506 


5.6660 
9.6518 


5.6618 
9.66096 


Breech  strains  released. 


Bingi. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0028 

-.0012 

-.0008 

+.0090 

Inch. 
+.0041 
-.0009 
-.0008 
-.0094 

Inch. 
+.0082 
-.00106 
-.0006 
-.0002 

2  in  slice 

8  if)  slice . 

4  detached 

^ 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0015 
-.0006 


+.0026 
+.0002 


+.00206 
-.0002 


FIRST  TO  THIRD  PHASK 


2  detached. 
8  detached. 


+.0006 

^.0014 


+.0017 
-.0006 


+  .0010 
—.0010 
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Muzzle  Suoe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  22.     Exterior  diameter,  8".  92. 


Blngs. 

PreseDt 

mean 

diameters. 

Stralnfi. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.4067 
6.15586 
7. 15015 
8.76245 

Inch. 

Inch. 

.00906 

.00076 

Founds, 

Pounds. 

20,800 

4,400 

2 

8 

.0008 

.00126 

8,400 
4,800 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5''.  00.     Exterior  diameter,  7".  3. 


Rings. 

Present 

mean 

diameters. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.40975 

6.15525 

7.1496 

8.7612 

Indi. 

Inch. 

Pounds, 

Pounds. 

2 

.00136 

7,800 

8 

.00026 

1.000 

4  detached 

RINQ8  ALL  DETACHED. 


2  detached 

6.1JB66 
7.14985 

Sdetached 
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INTEBNAL   STRAINS   IN   5-INOH   B.  F.  GUN   TUBES. 


Muzzle  Slice. 

Interior  diameter,  4''.  22.     Exterior  diameter,  8'^92. 
Original  diameters  of  rings  in  the  slice. 


BingB. 

Diameters. 

A 

B. 

Mean. 

1 

Inches. 
4.4072 
5.1626 
7.1468 
8.7641 

Inches. 
4.4062 
5.1501 
7.1545 
8.7506 

Inches. 

4.4067 

5.16685 

7.16015 

8.75245 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


BingB. 

DiameteiB. 

A 

B. 

Mean. 

1  detached 

Inches. 
4.4107 
5.1524 
7.1455 
8.7464 

Inches. 
4.4068 
5.1661 
7.1687 
8.7660 

Inches. 

4.40975 

5.16625 

7.1496 

8.7612 

2 

8 

4detached.... 

BINQS  ALL  DETACHED. 


2  detached. 
8  detached. 


6.1686 
7.1454 


5.1606 
7.1588 


5. 1666 
7.14086 


Muzzle  strains  released. 


BlngB. 

Diameters. 

A 

B. 

Mean. 

1  detached 

Inch. 
+.0085 
—.0002 
-.0008 

Inch. 
+.0026 
-.0010 
-.0008 

Inch. 
+.00805 
-.0006 
-.00065 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0012 
-.0001 


+.0015 
-.0004 


+.00185 
-.00026 


FIBST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0010 
-.0004 


+.0006 
-.0012 


+.00075 
-.0008 
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No.  11272  B3. 


(Second  treatment.) 
Breech  Slice. 


State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 


slice  intact. 


Interior  diameter  of  slice.  4".  74.     Exterior  diameter^  10".45. 


Rings. 

Present 

mean 

diaitaeteiB. 

Btiains. 

StnwKW  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.89696 
5.65696 
9.6434 
10.27365 

Inch. 

Inch. 
.00655 

.00485 

Pounds. 

Pwinds. 
40,100 
26,700 

2 

8 

.0068 
.00485 

18,000 
14,160 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice.,  6".  50.     Exterior  diameter,  9". 8. 


Bings. 

Present 

mean 

diameters. 

Strains. 

StresBes  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

• 

Compres- 
sion. 

1  detached 

Inches. 
4.9026 
6.66646 
9.64285 
10.2685 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00635 

88,700 

8 

.00475 

14,800 

4detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6618 
9.6876 

8 

H.  Doc.  300- 


-29 


Breech  Slice. 

Interior  diameter,  4:".74.     Exterior  diameter,  10".45. 
Original  diameters  of  rings  in  the  slice. 


. 

Rings. 

Diameten. 

A. 

B. 

Mea^ 

1 

Inches. 
4.8969 
5.6560 
9.6432 

10.2748 

Inches. 
4.8960 
5.6579 
9.6486 

10.2724 

Incr 
4.8!= 

2 

5.6. 

8 

9.64 

4 

10.27 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9038 
5.6544 
9.6421 

10.2680 

Inches. 
4.9012 
5.6665 
9.6426 

10.2681 

Inches. 
4.9025 
5.66545 
9.64285     , 
10.2685 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.6607 
9. 6381 


5.6629 
9.6871 


5.6618 
9.6876 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached ". 

Inch. 

+.0069 

-.0016 

-.0011 

-.0054 

Inch. 

+.0062 

-.0014 

-.0010 

-.0048 

Inch. 
+.00655 
-.0015 
-.00105 
-.00485 

2  in  slice 

3  in  slice 

4  detached 

1 

SECOND  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0063 
-.0040 


+.0064 
-.0055 


+.00635 
-.00475 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0047 
-.0061 


+.0060 
-.0065 


+.00485 
-.0068 


H  DoO-J^!?....5a  1 


(Second  treatment.) 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  22.     Exterior  diameter,  8".  92. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches, 

4.88315 

5.1487 

7.14875 

8.7781 

Iruh. 

Inch. 
.0068 
.0048 

Pounds. 

Pounds. 
39,700 
26,100 

2 

3 

.0088 
.00255 

15,900 
8,700 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".00.     Exterior  diameter,  7".3. 


la 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compreft- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.88896 

5.14855 

7.14905 

8.77055 

Inc?L 

Inch. 

Pounds. 

Pounds. 

2 

.00445 

26,900 

8 

.0041 

17,200 

4  detached 

RINGS  ALL  DBTACHED. 


2  detached 

5.1680 
7.14495 

8  detached 

Muzzle  Slice. 

Interior  diameter,  4".  22.     Exterior  diameter,  8".  92. 
Original  diameters  of  rings  in  the  slice. 


Blngs. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8804 
5.1468 
7.1454 

8.7767 

• 

Inches. 
4.8860 
5.1511 
7.1621 
8.7706 

Inches. 

4.88816 

5.1487 

7.14876 

8.7781 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.8849 
6.1465 
7.1460 
8.7685 

Inches. 
4.3980 
5.1506 
7.1521 
8.7776 

Inches. 
4.88895 
5. 14855 
7.14905 
8.77065 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


6.1614 
7.1421 


6.1646 
7.1478 


5.1580 
7.14496 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0045 

+.0002 

+.0006 

-.0122 

Inch. 
+.0071 
-.0006 
.0000 
+.0071 

Inch. 
+.0058 
-.00015 
+.0008 
-.00256 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0049 
-.0089 


+.0040 
-.0048 


+.00445 
-.0041 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0061 
-.0068 


+.0085 
-.0048 


+.0048 
-.0088 
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VSTTEKN AJj   8TKAIN8   IN   5-INOH   B.   F.  GUN   TUBES. 

No.  11837  B,. 


45S 


Bbeegh  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SlilCE    INTACT. 

Interior  diameter  of  slice,  4".76.     Exterior  diameter,  10".45. 


3^±, 


I  ^ 


Rings. 

Present 

mean 

diameten. 

Strains. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inch, 

4.90115 

5.65016 

9.68685 

10.8060 

Inch, 

Inch. 
.0055 
.00215 

PotMub. 

PouMd». 
88,700 
11,400 

2 

8 

.00205 

6,400 

4 

.00115 

8,800 

Kings  1  and  4  detached;  rin^s  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .50.     Exterior  diameter,  9". 


8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Incha. 
4.90665 
5.64866 
9.68585 
10.80615 

Inch, 

Inch, 

JPotfiub. 

PovmdM. 

2 

.00875 

19,900 

3 

.00105 

8,800 

4  detached 

RIKQS  ALL  DETACHED. 


2  detacheu 

5.6528 
9.6848 

8detached 

Breech  Slice. 

Interior  diameter,  4". 75.     Exterior  diameter,  10". 46. 
Original  diameters  of  rings  in  tlie  slice. 


RlnSB. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9089 
6.6492 
9.6967 

10.9015 

Inches. 
4.8984 
5.6511 
9.6370 

10.8056 

Inches. 
4.90115 
5.65015 
9.63685 
10.9050 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Moan. 

1  detached 

Inches. 
4.9095 
5.6472 
9.6356 

10.3104 

Inches. 
4.9088 
5.6499 
9.6361 

10.8019 

Inches. 
4.90665 
5.64855 
9.63685 
10.80615 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 
8  detached 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0066 
-.0020 
-.0011 
+  .0069 

Inch. 
+.0054 
-.0012 
-.0009 
-  .0086 

Inch. 

+.0055 
-.0016 
-.0010 
+.00115 

2  in  slice 

8  In  slice 

4  detached 

SECOND  TO  THIRD  PHASE 


2  detached 

+.00S6 
-.0014 

+.0080 
-.0007 

+.00875 
-.00106 

8  detached 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0016 
-.0025 

+.0027 
-.0016 

+  .00215 
-.00205 

8  detached 

,s'oo 
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IKTEBNAL   STRAINS   IN   5-INCH   B.   F.  GUN   TUBES. 


465 


No.  11837  Bi. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4'M8.     Exterior  diameter,  8".  56. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.8474 

5.15225 

7.1417 

8.8961 

Inch. 

Inch, 
.0043 

Pounds. 

Pounds. 
29,600 

2 

.0003 
.0014 
.0006 

1,700 
5,900 
1,100 

8 

4 

Rings  1  and  4,  detached;  rings  2  and  3,  in  the  slice. 
Interior  diameter  of  slice,  5".  00.     Exterior  diameter,  7".  3. 

4\ 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached  . 
2 

Inches. 

4.3617 

5.15065 

7.14045 

8.3958 

Inch. 

Inch. 

Pouruis. 

Pounds. 

.0018 

7,600 

8 - 

.00015 

600 

4  detached  . 

RINGS  ALL  DETACHED. 


2  detached 

5.15195 
7.1408 

Sdetached 

Muzzle  Slice. 

Interior  diameter,  4".  18.     Exterior  diameter,  8". 56. 
Original  diameters  of  rings  in  the  slice. 


RingB. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8477 
6.1506 
7.1425 
8.3946 

Inches. 
4.3471 
6.1640 
7.1409 
8.8976 

Inches. 
4.8474 
6.15225 
7. 1417 
8.8961 

2 



3 

4 

Kings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3521 
6.1486 
7.1410 
8.4047 

Inches. 
4.3618 
6.1527 
7.1399 
8.3869 

Inches. 

4.3517 

5.15066 

7.14046 

8.3958 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


6.1497 
7.1402 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0044 

-.0019 

-.0016 

+.0101 

Inch, 

+.0042 

-.0013 

-.0010 

-.0107 

Inch. 
+.0048 
-.0016 
-.00125 
-.0006 

2  in  slice - 

8  in  slice 

4  detached 

SECOND  TO  TmRD  PHASE. 


2  detached. 

3  detached. 


+.0011 
-.0006 


+.0016 
+.0006 


+.0013 
-.00016 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


-.0008 
-.0028 


+.0002 
-.0006 


-.0006 
-.0014 


INTERNAL  STRAINS 


IN 


SURPLUS  METAL  FROM  ElJfDS  OF  3-INCH 

SINGLE  FORGING  GUN. 
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INTERNAL   STRAINS   IN   3-INCH   SINGLE   FORGING   GUN.       459 

Forgings  shipped  from  the  Bethlehem  Iron  Company  about  March 
24, 1898,  to  Watervliet  Arsenal.  Samples  forwarded  to  Watertown 
Arsenal  from  Watervliet  Arsenal. 

Breech  End. 

Interior  diameter,  2".48.    Exterior  diameter,  9".8. 
Measurements  tasen  while  the  10". 80  section  was  intact. 


BlngB. 

Diameten. 

A. 

B. 

Mean. 

Inches. 
2.6410 
8.2485 
8.6848 
9.1485 

Inches. 
2.6415 
8.2496 
8.6804 
9.1442 

Inches. 
2.64125 
8.24905 
8.68285 
9.14885 

2 

8 

4 

Slice  i''  long  cut  off  the  10".  80  section  and  diameters  remeasured. 


RingB. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 

8.2450 
8.6818 
9.1412 

Inches. 
2.6880 
8.2468 
8.6780 
9.1416 

Inches. 

2.6878 

8.24565 

8.6799 

9.1414 

2 

8 

4 

Bings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


BingB. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
2.6412 
8.2487 
8.6815 
9.1368 

Inches. 
2.6421 
8.2454 
8.6777 
9.1899 

Inches. 

2.64166 

8.24455 

8.6796 

9.18885 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

8.2477 
8.6781 

8.2489 
8.6748 

8.2488 
8.67645 

8  detached 

460       INTEENAL   STRAINS   IN  3-INCH   SINGLE   FOBGINa   GUN. 

Breech  End. 

State  of  internal  strains  and  stresses  in  the  10".dO  section  and  in  the 
detached  slice. 

Section  10". 30  long  intact. 


Rin^ 

Present 

mean 

diameten. 

Stnlns. 

Stresses  per  squafo 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

2.64125 

8.24905 

8.68235 

9.14886 

Inch, 

Inch. 
.0004 

Pounds. 

Bounds. 
4,600 

2 

.00075 

.0060 

.06545 

6,900 
20,900 
17,900 

2 

4 

Slice  i"  long  cut  off  the  10".  30  section  and  diameters  remeasured. 


Blnga 

Present 

mean 

dlametem. 

Strains. 

Stresses  per  square 
ineh. 

Tension. 

Compree- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

2.6878 

8.24665 

8.6799 

9.1414 

Inch. 

Inch. 

.00885 

.00265 

Pounds. 

Pounds. 
48,800 
24,500 

2 

8 

.00345 
.00305 

11,900 
10,000 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  3  .10.     Exterior  diameter,  8".  82. 


Rings. 

Present 
mean 

Stndns. 

Stresses  per  sqnaze 
inch. 

Tension. 

Oompres- 
slon. 

Tension. 

Compres- 
sion. 

1  detached 

Indtes. 

2.64165 

8.24455 

8.6796 

9.18885 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00375 

84,600 

8 

.00815 

10,900 

4  detached 

RINQS  ALL  DETACHED. 


2  detaehed '...-.-.-.- i 

8.2488 
8.67645 

Sdetached 

H  Doc  '/(Stf?^  5e  1 
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intebnal  strains  in  3-ikgh  single  forging  gun.     461 

Breeoh  End. 


Second  series  of  experiments  on  end  of  piece,  now  9i"  long. 
Measurements  on  end  of  redaced  section. 


Rings. 

DiAinetezB. 

A. 

B. 

Mean. 

1 

Inehe$. 
2.6210 
8.2851 
8.6750 
9.1789 

Inehe$. 
2.6160 
8.2806 
8.6680 
9.1709 

Inehea. 

2.6185 

8.28295 

8.6715 

9.1724 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
2.6215 
8.2848 
8.6755 
9.1718 

IncheB. 
2.6160 
8.2804 
8.6688 
9.1685 

Inches, 
2. 61875 
8.2826 
8.6719 
9.1674 

2 

8 

4  detached 

Cuts  detaching  sides  of  rings  2  and  3,  ends  of  rings  still  attached  to 
piece. 


Rings. 

Dlameten. 

A. 

B. 

Mean. 

2  sides  detached 

Inches. 
8.2855 
8.6728 

Inches, 
8.2807 
8.6659 

Inches. 
8.2881 
8.6691 

8  sides  detached  a 

ALL  RINGS  WHOLLY  DETACHED. 


2  detached. 
8  detached. 


8.2847 
8.6692 


8.2801 
8.6622 


8.2324 
8.6657 


Breeoh  End. 

State  of  internal  strains  and  stresses  in  the  9i"  section. 
Section  9i"  long  intact. 


Rings. 

Present 

mean 

diameteis. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches, 

2.6185 

8.28295 

8.6715 

9.1724 

Inch. 

Inch. 
.00025 

Pounds. 

Pounds. 
2,900 

2 

.00055 

.0068 

.0060 

5,100 
20,100 
16,800 

8 

4 

462      INTEBNAL   STRAINS   IN   3-INCH   SINGLE   FORGING   GUN. 

Rings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


Rings. 

Preeent 

mean 

diameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
0ion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

2.61875 

3.2826 

8.6719 

9.1674 

Inch, 

Inch. 

Pounds. 

Pounds. 

2  on  end  of  niece 

.0002 
.0062 

1.800 
21,400 

8  on  end  of  niece 

4  detached 

Cuts  detaching  sides  of  rings  2  and  3;  ends  of  rings  still  attached  to 
piece. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2  sides  detached 

Inches. 
8.2831 
8.6691 

Inch. 
.0007 
.0034 

Inch. 

Pounds. 

6,500 

11,700 

Pounds. 

8  sides  detached 

ALL  RINGS  WHOLLY  DETACHED. 


2  detached 

3.2824 
8.6657 

8  detached 

Bbeegh  End. 


A  slice  taken  from  remaining  part  of  the  piece. 
Tliis  slice  was  heated  to  a  full  red  and  cooled  slowly  in  dry  sawdust 
covered  with  sand. 
Rings  1  and  2  laid  off  and  measured  after  the  above  annealing. 
Annealed  for  the  purpose  of  eliminating  initial  strains. 


RINGS  IN  THE  SLICE. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
2.6280 
8.2694 

Inches. 
2.6142 
8.2625 

Inches. 
2.6186 
3.25595 

2 

RINGS  DETACHED. 

1  detached 

2  detached , 


2.6229 
8.2506 


2.6142 
8.2525 


2.61855 
8.25605 
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INTEBNAL   8TBAINS   IN   3-INCH   SINGLE   FOBGING   GUN.       468 

Muzzle  End. 
Measurements  taken  while  the  9i"  section  was  intact. 


Binga. 

Diameters. 

\ 

A. 

B. 

Mean. 

1 

Inches. 
2.6775 
3.1381 
4.2505 
5.3687 

Inches. 
2.6777 
8.1487 
4.2505 
5.3612 

Inches. 
2.6776 
3.1434 
4.2515 
5.85745 

2 

3 

4 

Slice  i"  long  cut  oflf  9i"  section  and  diameters  remeasured. 


Rings. 

DlametecB. 

A. 

B. 

Mean. 

1 

Inches. 
2.6763 
3.1882 
4.2509 
5.8521 

Inches. 
2.6757 
3.1467 
4.2488 
5.8592 

Inches. 

2.6755 

3.14145 

4.24985 

5.35565 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
2.6779 
3.1856 
4.2511 
5.8684 

Inches. 
2.6779 
3.1465 
4.2492 
5.8667 

Inches. 

2.6779 

8.14105 

4.25015 

5.85505 

2 

3 ::.:.::::::::::::::::.::::::::::::::::::::::::::::::::: 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


8.1369 
4.2500 


3.1475 
4.2480 


3.1422 
4.2490 


464     internal  8tbains  in  3-inch  single  forging  gun. 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  the  9i"  section  and  in  the 
detached  slice. 

Section  9i"  long  intact. 


• 

Rings. 

Present 

mean 

dlameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inehea. 
2.6776 
3.1484 
4.2515 
6.36745 

Inch. 

Inch. 
.0008 

Pounds. 

Pounds. 
8,400 

2 

.0012 
.0025 
.0024 

11,500 
17,600 
13,400 

3 

4 

Slice  i"  long  cut  off  the  9^"  section  and  diameters  remeasured. 


i 

Rings. 

Present 

mean 

diameters. 

strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
2.6756 
8. 14145 

Inch. 

Inch. 
.0024 
.00075 

Pounds 

Pounds. 

26.900 

7,200 

2 

3 

4.24965 

.00086 
.0006 

6,000 
8,400 

4 

5.86566 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 
Interior  diameter  of  slice,  3".     Exterior  diameter,  4".40. 


Rings. 

Present 

mean 

diameters. 

• 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
2.6779 
8. 14106 
4.26015 
6.35505 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00115 

11,000 

3 

.00116 

8,100 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3.1422 
4.2490 

8  detached 
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internal  strains  in  3-inch  single  forging  gun.     465 

Muzzle  End. 
Second  series  of  observations  on  end  of  piece,  now  8J"  long. 
Measurements  on  end  of  reduced  section. 


Rings. 


1, 
2. 
3. 
4. 


Diameters. 


A. 


Inches. 
2.6902 
3.1467 
4.2446 
6.8616 


B. 


Inches. 
2.6974 
3.1415 
4.2476 
6.3581 


Mean. 


Inches. 

2.6938 

3.1486 

4.24605 

5.35985 


Rings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


Rings. 


1  detached 

2  on  end  of  piece 

3  on  end  of  piece 

4  detached 


Inches. 
2.6908 
3.1467 
4.2452 
5.8689 


Diametera. 


B. 


Inches. 
2.6976 
3. 1418 
4.2482 
5.3619 


Mean. 


Inches. 

2.6942 

3.14875 

4.2467 

6.3554 


Metal  between  rings  2  and  3  removed;  rings  still  attached  to  end 
of  piece. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

2  sides  detached 

Inches. 
3.1452 
4.2429 

Inches. 
3. 1418 
4.2469 

Inches. 

3.14325 

4.2444 

3  sides  detached 

ALL  RINGS  WHOLLY  DETACHED. 

2  detached 

3. 1441 
4. 2417 

8. 1401 
4.2447 

8.1421 
4.2482 

8  detached 

H.  Doc.  300 30 
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State  of  internal  strains  and  stresses  in  the  8|"  section. 
Section  8|"  long. 


1. 

2. 
3, 

4. 


Rings. 


Present 

mean 

diameters. 


Inches. 

2.6988 

8.1436 

4.24606 

5.85986 


strains. 


Tension. 


Inch. 


.0015 

.00285 

.00445 


Compres- 
sion. 


JncA. 
.0004 


Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Founds. 


14.800 
20,100 
24,900 


Pounds. 
4,400 


Kings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


Bings. 


2  on  end  of  piece 
8  on  end  of  piece 
4  detached 


Present 

mean 

diameters. 


Strains. 


Tension. 


Compres- 
sion. 


Inches.     <      Inch. 
Idetached '     2.6942     ' 


Inch. 


Stresses  per  square 
inch. 


Tension. 


Founds. 


Compres- 
sion. 


Pounds. 


8. 14375 

4.2467 

5.8554 


.00165 
.0085 


15,700 
.;       24,700 


Metal  between  rings  2  and  3  removed;  rings  still  attached  to  end  of 
piece. 


Bings. 


2  sides  detached. 
8  sides  detached. 


Present 

mean 

diameters. 


Inches. 

8.14326 

4.2444 


strains. 


Tension. 


Inch. 
.00115 
.0012 


Compres- 
sion. 


Iruih. 


stresses  per  square 
inch. 


Tension. 


Pounds. 

11,000 

8,400 


Compres- 
sion. 


Pounds. 


ALL  RINGS  WHOLLY  DETACHED. 


2  detached 

8.1421 
4.2482 

8  detached 

inteknal  stbains  in  3-inoh  single  fobging  gun.     467 

Muzzle  End. 

Measurements  taken  on  opposite  end  of  the  piece,  the  present  length 
of  which  is  7".  76. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
2.0995 
8.1588 
4.2850 
5.8784 

Inches. 
2.7001 
8.1600 
4.2410 
5.8722 

Inches. 

2.6998 

3.15915 

4.2880 

5.8728. 

2 

3 

4 

Slice  i"  long  cut  off  end  of  piece  and  diameters  remeasured. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
2.6971 
8.1558 
4.2828 
5.3716 

Inches. 
2.6977 
8.1577 
4.2887 
5.8702 

Inches. 

2.6074 

8.15675 

4.28575 

5.8709 

2 

« 

4 

Slice  reduced  to  i"  in  length  and  diameters  again  measured. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
2.0974 
8.1561 
4.2833 
5.8718 

Inches. 
2.6976 
8.1576 
4.2893 
5.8701 

Inches. 

2.6975 

8.15685 

4.2868 

5.87095 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameters  of  slice,  3".00.     Exterior  diameter,  4".40. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Indies. 
2.6991 
8.1559 
4.2880 
5.8740 

Inches. 
2.7006 
8.1575 
4.2391 
5.8706 

Inches. 

2.69986 

3.1567 

4.23605 

5.3728 

2 

8 • 

4  detached ' 

1  Approximate  diameters.    Instability  of  shape  attributed  to  conflicting  internal  strains. 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


8.1567 
4.2825 


8.1581 
4.2887 


3.1574 
4.2856 


MUZZLE   JJiND. 


State  of  internal  strains  and  stresses  in  opposite  end  of  section  7". 76 
long,  and  in  detached  slice. 
Section  7".  75  long. 


Rings. 


1. 
A. 
3. 
4. 


Preisent 

mean 

aiameters. 


Inches. 
2.6998 
8. 15915 
4.2380 
5.8728 


Strains. 


Tension. 


Inch. 


.00175 

.0024 

.0005 


Compres- 
sion. 


Inch. 
.00005 


Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Pounds. 


16,600 

17,000 

2,800 


Pounds. 
500 


Slice  i"  long  cut  oflf  end  of  piece 

I 

Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

2-  6974 

Inch. 

Inch. 
.00246 
.00066 

Poujids. 

Pounds. 

27,200 

6,200 

2 3.15675 

8 i      4.23575 

4 .S.STOO 

.00016 

1,100 

.0014 

7,800 

Slice  reduced  to  i"  length. 


Rings. 


strains. 


1. 
2. 
8. 
4. 


Present 

mean 

diameters. 


Inches, 
2.6975      I 
3.15685    I 
4.2363 
6.37096 


Stresses  per  square 
inch. 


Tension.      ^5!Sf®*'  i    Tension. 


Compres- 
sion. 


Inch. 


Inch.      I 
00236 
.00066 


Pmmds. 


.0007 


.00136 


4,900 


Pounds. 

26,100 

6,200 


7,500 


Rings  1  and  4  detached,  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  3".00.     Exterior  diameter,  4". 40. 


I 


Rings. 


Present. 

mean 

diameters. 


1  detached 

2 

8 

4  detached 


Strains. 


Tension. 


Inches. 

2.69985 

8.1567 

4.23606 

6.3723 


Inch, 
"66646' 


Compres- 
sion. 


Inch. 

"'.oobi' 


Stresses  per  square 
inch. 


Tension. 


Pounds. 
""3,266' 


Compres- 
sion. 


Pounds. 
""6,"  666" 


RINGS  ALL  DETACHED. 


2  detached 
8  detached 


3.1574 
4.2356 


INTEBNAL   8TBAIN8   IN   3-INOH   SINGLE  FOBGING   GUN.       469 

Muzzle  End. 

Measurements  taken  on  first  end  of  piece.  Exterior  cylindrical 
surface  of  piece  not  turned.  Surface  of  bore,  bored  out  to  finished 
dimensions  of  the  gun,  3".<K). 

Present  length  of  piece,  6f ". 

Measurements  taken  on  first  end  of  piece. 


Rings. 

DiameterB. 

A. 

B. 

Mean. 

2 

Inches. 
8.1471 
4.2465 
6.3582 

Inches. 
3.1621 
4.2486 
6.8592 

Inches. 
8  1496 
4.2476 
5.3587 

8 

4 

Slice  i"  long  cut  off  end  of  piece  and  diameters  remeasured. 


2 

BingB. 

Diameten. 

A. 

B. 

Mean. 

Inches. 
8.1458 
4.2469 
5.8671 

Inches. 
3.1492 
4.2471 
6.3579 

Inches. 
8.1476 
4.24626 
5.8576 

8 

4 

Ring  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

2 

Inches. 
8.1466 
4.2466 
6.8669 

Inches 
8.1616 
4.2481 
5.8559 

Inches. 
3. 1491 
4.2473 
5.8559 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


8.1476 
4.2462 


8.1627 
4.2468 


3.16015 
4.2460 


Muzzle  End. 

State  of  internal  strains  and  stresses  in  first  end  of  section  &i"  Ion?, 
with  surface  of  bore  turned  to  finished  dimensions  of  gun.  and  in 
detached  slice. 

Section  6|"  long. 


Rings. 

Present 

mean 

diameten. 

Stialna 

Strenes  per  square 
inch. 

Tendon. 

Compres- 
slon. 

Tension. 

Compres- 
sion. 

2 

Inches. 
3.1496 
4.2475 
5.8587 

IndL 

Inch. 
.00055 

Pounds. 

Pounds. 
5,200 

8 

.oois" 

.0028 

10,600 
15,700 

4 

Slice  i"  long  cut  off  end  of  piece,  and  diameters  remeasured. 


Rings. 


2. 
8. 
4. 


Present 

mean 

diameters. 

1 

Strains. 

Tension. 

Compres- 
sion. 

Indtes. 
8. 1475 
4.24625 
5.8575 

Inch. 

Inch. 
.00265 

.00025 
.0016 

Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Pounds. 

"""i.'soo" 

9,000 


Pounds. 
25,200 


Ring  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
3.1491 
4.2473 
5.3559 

Inch. 

Inch. 
.00105 

Pounds. 

Pounds. 
10,000 

8 

.0018 

9,200 

4detached 

RIN08  ALL  DETACHED. 


9.  dAtanhfid        

3.15015 
4.2460 

S  4lAtil/>hMl      ._    _    
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Muzzle  End. 

Piece  brought  to  the  finished  dimensions  of  muzzle  of  gun. 
Present    length    of    piece    6".     Interior  diameter,  3".     Exterior 
diameter  4".  40. 
Measurements  taken  on  end  of  piece  6"  long. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

2 

Inches. 
8.1523 
4.2684 

Inches. 
3.1456 
4.2576 

Inches. 
8.14895 
4.2680 

8 

Slice  i"  long  cut  off  end  of  piece,  and  diameters  remeasured. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

2 

Inches. 
8.1515 
4.2677 

Inches. 
8.1447 
4.2668 

Inches. 
8.1481 
4.26225 

8 

RINGS  DETACHED. 


2  detached. 
8  detached. 


8.1524 
4.2663 


8.1453 
4.2556 


8.14885 
4.26005 


Muzzle  End. 

State  of  internal  strains  and  stresses  in  end  of  6"  section  and  in 
detached  slice. 
End  of  6"  section. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
8.14895 
4.2680 

Inch. 
.0001 
.00205 

Inch. 

Pounds. 

1,000 

14,400 

Pownds. 

8 

Slice  i"  long  cut  off  end  of  piece  and  diameters  remeasured. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
8.1481 
4.26225 

Inch. 

Inch. 
.00075 

Pounds. 

Pounds. 
7,100 

3 

.0013 

9,100 

RINGS  DETACHED. 


2  detached 

8.14885 
4.26095 

3  detached 

Muzzle  End. 

Piece  5".  3  long  of  finished  diameters  of  gun  at  the  muzzle,  annealed 
by  heating  to  a  full  red  and  cooling  in  dry  sawdust  covered  with  dry 
sand. 

Measurements  taken  on  end  of  annealed  piece  5".  3  long. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

2 

Inches. 

8.1488 
4.2596 

Inches. 
8.1504 
4.2614 

Inches. 
8.1496 
4.2605 

3 

Slice  i"  long  cut  off  end  of  piece,  and  diameters  remeasured. 

Rings. 

Diameters. 

A. 

B. 

Mean. 

2 

Inches. 
8.1489 
4.2596 

Inches. 
8.1501 
4.2613 

Inches. 

3.14965 

4.26045 

8 

RINGS  DETACHED. 

2  detached 

3.1490 
4.2596 

3.1604 
4.2612 

8.1497 
4.2604 

3  detached 

Kings  cut  apart  radially.     No  springing  of  ends. 


internal  strains  in  3-inch  single  forging  gun.     473 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  end  of  annealed  piece  5". 3 
long,  and  in  detached  slice. 
End  of  6". 3  section. 


Kings. 

• 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Inch. 
.0001 

Tension. 

1 
Compres- 
sion. 

2 

Inches. 
3.1496 
4.2605 

Inch. 

Pounds. 

Pounds. 
1,000 

8 

.0001 

700 

Slice  i"  long  cut  off  end  of  piece,  and  diameters  remeasured. 


Rtogs. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres- 
sion. 

2 

Inches. 

8.14965 

4.26045 

Inch. 

Inch. 
.00005 

Pounds. 

I^unds. 
500 

8 

.00005 

300 

RINGS  DETACHED. 


2  detached 

3.1497 
4.2604 

3  detached 

INTERNAL  STRAINS 
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Section  intact. 
Surface  diameters. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Iwihfss. 
6.0092 
6.6464 
9.8454 

Inches. 
5.0065 
6.6534 
9.8462 

Inches. 
6.00785 
6.6499 
9.8458 

2 

8 

Slice  i"  long  detached  from  face  A-B. 
Surface  diameters  of  rings  in  the  slice. 


Rin«r8. 

Diameters. 

A. 

B. 

Mean. 

1 

Indies. 
5.0076 
5.6450 
9.8446 

Inches. 
6.0049 
6.6521 
9.8455 

Inches. 
5.00625 
5.64855 
9.84605 

2 

8 

Ring  1  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
5.0126 
6.6433 
9.8434 

Inches. 
5.0127 
5.6505 
9.8442 

Incites. 
5.01266 
6.6469 
9.8488 

2 

8 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


6.6474 
9.8897 


6.6540 
9.8446 


5.6607 
9.8421 


Bbeech  Section.     Face  A-B. 

State  of  internal  strains  and  stresses  during  the  successive  changes  in 
the  state  of  the  metal. 
Section  2".  97  long  intact. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
6.00786 
5.6499 
9.8458 

Inch. 

Inch. 
.0048 
.0008 

Pounds. 

Pounds. 

28,700 

4,200 

2 

8 

.0037 

11,300 

478 


INTEBNAL   STRAINS   IN  5-INOH   B.  F.  GUN   TUBE. 


Slice  i"  long  detached  from  face  A-B. 


Rings. 

Present 

mean 

diameters. 

Strainn. 

Stresses. 

Tendon. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Indiee. 
6.00626 
6.64865 
9.84606 

Inch. 

Inch. 
.0064 
.00216 

Pounds. 

Pounds. 
88,800 
11,400 

2 

3 

.00296 

9.000 

Ring  1  detached;  rings  2  and  8  in  the  slice. 


Bings. 

Present 

mean 

diameters. 

Strains. 

Stresses. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
6.01266 
6.6469 
9.8438 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0088 

20,200 

3 

.0017 

6,200 

RINGS  ALL  DETACHED. 


2  detached 

6.6507 
9.8421 

8  detached 

Breech  Secthon.    Face  A,-B,. 

Section  intact. 
Surface  diameters. 


Rings. 

Diameters. 

A 

B. 

Mean. 

1 

Inches. 
6.0068 
6.6466 
9.8680 

Inches. 
5.0070 
5.6415 
9.8684 

Indies. 
6.00616 
6.6435 
9.8667 

2 

8 '. 

Slice  i"  long  detached  from  face  A-B. 

Section  remaining  2''.  06  long. 

Surface  diameters  measured  on  face  A^-B^. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
6.0048 
6.6450 
9.8678 

Inches. 
5.0064 
5.6409 
9.8582 

Inches. 
5.0066 
5.64295 
9.8566 

2 

8 

INTEBNAL   8TBAIN8   IN   5-INOH   B.  F.  GUN   TUBE. 
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Slice  i"  long  detached  from  face  A^-Bj. 
Surface  diameters  of  rings  in  the  slice. 


RingB. 

I>iuneter8. 

A. 

B. 

Mean. 

1 

Inches. 
6.0088 
6.6448 
9.8667 

Inches. 
6.0065 
6.6401 
9.8628 

Inches. 
6.00466 
6.6422 
9.8645 

2 

8 

Bing  1  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
6.0061 
5.6480 
9.8560 

Inches. 
5.0115 
6.6889 
9.8517 

Inches. 
5.0098 
5.64096 
9.8688 

2 

8 

RINGS  ALL  DETACHED. 


2  detached 

5.6470 
9.8605 

5.6487 
9.8486 

5.64585 
9.84966 

8  detached 

Bbeegh  Section.    Face  Aj-Bj. 

State  of  internal  strains  and  stresses  during  the  successive  changes  in 
the  state  of  the  metal. 
Section  2".  97  long  intact. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

• 

1 

Inches. 
5.00615 
5.6485 
9.8667 

Inch. 

Inch. 
.00666 

.00185 

Pounds. 

Pounds. 

21.900 

9,800 

2 

3 

.00615 

18,700 

Slice  i"  long  detached  from  face  A-B. 
Section  remaining  2". 06  long. 


Rings. 

Present 

mean 

diameters. 

Strains. 

StresMS. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.0066 
5.64296 
9.8655 

Inch. 

Inch. 
.0042 
.0024 

Pounds. 

Pounds. 
25,200 
12,800 

2 

a!::::::::: :.: 

.00696 

18,100 

Slice  i"  long  detached  from  face  A-B. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
6.00625 
6.64866 
9.84606 

Inch. 

Inch. 
.0064 
.00215 

Pounds. 

Pounds. 
88,800 
11,400 

2 

3 

.00295 

9,000 

Ring  1  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
5.01266 
6.6469 
9.8438 

Inch, 

Inch. 

Pounds. 

Pounds. 

2 

.0068 

20,200 

3 

.0017 

6,200 

RINGS  ALL  DETACHED. 


2  detached 

5.6507 
9.8421 

8  detached 

Bbeech  Section. 

Section  intact. 
Surface  diameters. 


Face  Ai-Bj. 


Rings. 

DiameteiB. 

A, 

B. 

Mean. 

1 

Inches. 
5.0058 
5.6455 
9.8580 

Inches. 
6.0070 
5.6415 
9.8584 

Inches. 
5.00616 
5.6485 
9.8667 

2 

3 

Slice  i"  long  detached  from  face  A-B. 

Section  remaining  2".06  long. 

Surface  diameters  measured  on  face  A^-Bi. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
5.0048 
5.6460 
9.8678 

Inches. 
5.0064 
5.6409 
9.8582 

Inches. 
5.0066 
5.64296 
9.8555 

2 

8 

IKTEBKAL   STRAINS   IN   6-INOH   R.  F.  GUN   TUBE. 
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Slice  i"  long  detached  from  face  A^-Bj. 
Surface  diameters  of  rings  in  the  slice. 


Rings. 

I>iuneten. 

A. 

B. 

Mean. 

1 

Inches. 
5.0068 
5.6448 
9.8667 

Inches. 
5.0055 
5.6401 
9.8628 

Inches. 
5.00466 
5.6422 
9.8545 

2 

8 

Ring  1  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Indies. 
5.0081 
5.6480 
9.8660 

Inches. 
6.0115 
5.6889 
9.8517 

Inches. 
6.0098 
5.64096 
9.8688 

2 

8 

RINGS  ALL  DETAGHEI). 


2  detached 
8  detached 


5.6470 
9.8605 


5.6487 
9.8486 


6.64686 
9.84965 


Breech  Section.     Face  Aj-Bj. 

State  of  internal  strains  and  stresses  during  the  successive  changes  in 
the  state  of  the  metal. 
Section  2". 97  long  intact. 


Rings. 


1. 
2. 
3. 


Prosent 

mean 

diameters. 

Strains. 

Stresses. 

Tension. 

• 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Inches. 
5.00615 
6.6485 
9.8667 

Inch. 

Inch. 

.00865 

.00185 

Pounds. 

Pounds. 

21,900 

9,800 

.00615 

18,700 

Slice  i"  long  detached  from  face  A-B. 
Section  remaining  2". 06  long. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
6.0066 
5.64295 
9.8565 

Inch. 

Inch. 
.0042 
.0024 

Pounds. 

Pounds. 
26,200 
12,800 

2 

8 

.00695 

18,100 
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Slice  i'^  long  detached  from  face  Ai-B^. 


DETACHED  SLICE. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.00465 
5.6422 
9.8545 

Inch. 

Inch. 
.00515 
.00315 

Pounds. 

Pounds. 
80.900 
16.700 

2 

8 

.00495 

15,100 

Ring  1  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 
1  detached 

Inches. 
5.0098 
5.64095 
9.85385 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0044 

23,400 

8 

.0043 

18,100 

RINGS  ALL  DETACHED. 


2  detached 

3  detached. 


5.64535 
9.84955 


Muzzle  Section.     Face  A-B. 

Section  intact. 
Surface  diameters. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9993 
7.9167 

Inches. 
5.0051 
7.9170 

Inches. 
5.0022 
7.91635 

2 

Eccentric  metal  turned  off.     Exterior  diameter  now  8". 075. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1    

Inches. 
5.0000 
7.9170 

Inches. 
5.0049 
7.9168 

Inches. 

5.00245 

7.9169 

2    

tS"-  r^c7i,Jt.J^  <3««^  7lzZ>e^. 


Q<« 


*. 


:k-  ^;t'     -StT 

■J      |f-^t:  -U  I 


-^s 


'^^ 
« 


cv 


H  Doc.  .'^??.?....  56  1 


-Z'ccertJb-tC'     t^ 


H  TXycSoCi.,.  56  1 
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Slice  i"  long  detached  from  face  A-B. 
Surface  diameters  of  rings  in  the  slice. 


1. 

2. 


1  detached 

2  detached 


Rings. 


Diameters. 


A. 


Inchet. 
4.9965 
7.9137 


B. 


Inches. 
5.0019 
7.9144 


RINGS  DETACHED. 


Mean. 


Inches. 
4.9992 
7.91405 


5.0032 
7.9116 


Muzzle  Section.     Face  A-B. 

State  of  internal  strains  and  stresses  during  the  successive  changes 
in  the  state  of  the  metal. 
Section  6".  75  long  intact. 


Rings. 

Present 

mean 

diameters. 

Strains. 

1 
Stresses  per  square     i 

inch.                1 

1 

1 

Tension. 

Compr«-  1  Tension. 

Compres- 
sion. 

1 

1 

Inches. 
5.0022 
7.91685 

Inch. 

Inch. 
.0010 

Pounds. 

Pounds. 
5.900 

•) 

.00475 

18,000 

» 

Eccentric  metal  turned  oflf.     Exterior  diameter  now  8". 076. 
Section  5.  "75  long. 


Rings. 

• 
1 

Present 

Strains.                  Stresses^^^r  square 

1 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres- 
sion. 

1 

1 

Inches. 
5.00246 

Inch. 

Inch. 
.00075 

Pounds. 

Pounds. 
4,500 

2 

7.9169 

.0053 

20,800 

H.  Doc.  300 ^31 
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Slice  i"  long,  detached  from  face  A-B. 
Rings  in  slice. 

RING  1. 


Dw^fiAn  fr   tfHaTnj\^<%i^ 

Btral2i8. 

Strenefi  per  square 
inch. 

x^r68cui  aiaiueivis. 

Tendon. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

A 

Inches. 
4.9965 
5.0019 

Inch. 

Inch. 
.0094 

Pounds. 

Pounds. 
56,400 

B 

.0014 

8,400 

Mean 

• 

24,000 

RING  2. 


A 

7.9187 
7.9144 

.0085 
.0014 

18,800 
5,800 

1 
1 

B 

Mean 

1 

9,800 

1 

Muzzle  Section.     Face  Aj-Bj. 

Section  intact. 
Surface  diameters. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
5.0028 
7.9158 

Inches. 
4.9945 
7.9282 

1 
Inches. 
4.9984    1 

•  > 

7.9195 

Eccentric  metal  turned  off.     Exterior  diameter  now  8".  075. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
5.0085 
7.9170 

Inches. 
4.9944 
7.9234 

Inches. 

4.99895 

7.9202 

2 

Slice  i"  long  detached  from  face  A-B,  leaving  section  4". 6  long. 
Surface  diameters  measured  on  face  Ai-B^. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
5.0082 
7.9165 

Inches. 
4.9943 
7.9227 

Inches. 

4.99875 

7.9196 

2 -- 
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Slice  i"  long  detached  from  face  Aj-Bi, 
Surface  diameters  of  rings  in  the  sUce. 


Rings. 

Dlameten. 

A. 

B. 

Mean. 

Inches. 
4.9959 
7.9173 

1 

Inches. 
5.0006 
7.9145 

Inches. 
4.9912 
7.9201 

2 

RINGS  DETACHED. 


1  detached 

2  detached 


6.0081 
7.9128 


4.9920 
7.9189 


6.00005 
7.9131 


Muzzle  Section.     Face  Ai-B^. 

State  of  internal  strains  and  stresses  during  the  successive  changes 
in  the  state  of  the  metal. 
Section  6".  76  long  intact. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Pounds. 
9.900 

1 

Inches. 
4.9984 
7.9196 

Inch. 

Inch. 
.00165 

I'ouTids. 

2 

.0064 

24,200 

Eccentric  metal  turned  off.     Exterior  diameter  now  8". 075. 
Section  5".  76  long. 


Rings. 

i 

Present 

mean 

diameters. 

Strains. 

Streiwes  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.99895 

7.9202 

Inch. 

Inch. 
.0011 

Pounds. 

Pounds. 
6,600 

2 

.0071 

26,900 

Slice  i"  long  detached  from  face  A-B,  leaving  section  4".  6  long. 


Rings. 

Present 

mean 

diameters. 

strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Pounds. 
7,800 

1 

Inches 

4.99875 

7.9196 

Inch. 

Inch. 
.0013 

Pounds. 

2 

.0065 

24,600 
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Slice  i"  long  detached  from  face  Ai-Bj. 
Rings  in  slice. 

RING  1. 


Strains. 

Stresses  per  square 
inch. 

i^vseiii  Qiuucbcrs. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

A 

Inches, 
5.0006 
4.9912 

Inch. 

Inch. 
.0075 
.0008 

Pounds. 

FOUTUfS. 

45,000 
4,800 

B 

Mean 

24,900 

RING  2. 


A 

7.9145 
7.9201 

.0022 
.0062 

8. 300 
23,500 

B 

Mean 

15,900 

Strains  Released  during  the  Successive  Changes  in  the  State 

OF  THE  Metal. 

BREECH   END. 

Surface  diameters.     Face  A-B. 


Section  i^"  long  removed  and  faced  off  to  2''.97 

^'  si  ice  detached  from  face  A-B 

Ri  ng  1  detach  ed 

Rings  2  and  3  in  the  slice 

Ring  2  detached 

Ring  3  detached 


Rings. 


{ 


1 
2 
3 
1 
2 
3 
1 
2 
3 
2 
3 


A. 


1 


Inch 

0. 

-.0016 
-.0014 
-.0006 
+.0050 
-.0017 
-.0012 
+.0041 
-.0087 


Diameters. 


B. 


Inch 

0. 

-.0016 
-.0013 
-.0007 
+.0078 
-.0016 
-.0018 
+.0035 
+.0003 


Mean 


Inch 

0. 

-.0016 

-.00136 

-.C0075 

+.0064 

-.00165 

-.00126 

+.0038 

-.0017 
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Str/iins  Released  during  the  Sugcessive  Changes  in  the  State 

OF  the  Metal. 


BREECH  END. 


Surface  diameters.     Face  Ai-B^. 


Section  3i"  long  removed  and  faced  off  to  2'^97  . . 

i"  slice  detached  from  fnce  A-B,  section  remain- 
ing 2".06  long 

k"  slice  detached  from  face  Af-Bi 

Ring  1  detached 

Kings  2  and  3  in  the  slice 

Ring  2  detached 

Ring  8  detached 


Rings. 


! 


( 


1 
2 
8 
1 
2 
8 
1 
2 
8 
1 
2 
8 
2 
8 


Diameters. 


A. 


Inch, 

0. 

-.0006 
-.0005 

-.0002 
-.0010 
-.0007 
-.0011 
+.0043 
-.0018 
-.0007 
+.0040 
-.0065 


B. 


Inch. 

0. 

-.0006 
-.0006 
-.0002 
-.0009 
-.0008 
-.0009 
+.0060 
-.0012 
-.0006 
+.0O48 
-.0081 


Mean. 


Inch. 


-.00065 
-.00056 
-.0002 
-.00095 
-.00075 
-.0010 
+.00616 
-.00125 
-.00065 
'   +.0044 
-.0043 


Strains  Released  During  the  Successive  Changes  in  the  State 

OF  THE  Metal. 

MUZZLE   END. 

Surface  diameters.     Face  A-B. 


Section  bi"  long  remeved  and  faced  off  to  5''.75. . . 

Eccentric  metal  turned  off 

Exterior  diameter  now  8".075 

i"  slice  detached  from  face  A-B 

Ring  1  detached 

Ring  2  detached 


Rings. 


1 
2 
1 
2 
1 
2 
1 
2 


} 


Diameters. 


A. 


Inch. 

0. 

+.0007 
+.0018 
—.0036 
—.0033 
+.0094 
-.0085 


B. 


Inch. 

0. 

—.0002 
—.0002 
—.0080 
—.0024 
—.0014 
—.0014 


Mean. 


Inch, 

0. 

+.0002:) 

+.00066 

—.00826 

—.00286 

+.0040 

—.00246 
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Strains  Released  During  the  Sucoessivb  Changes  in  the  State 

OP  THE  Metal. 


muzzle  end. 


Surface  diameters.     Face  Aj-Bi- 


Section  51''  long  removed  and  laced  off  to  5^.75 

Eccentric  metal  turned  off.  Exterior  diameter  now 
8».076 

i"  slice  detached  from  face  A-B,  section  remain- 
ing 4".6  long 

i'^  slice  detached  from  face  Ai-Bi 

Ringl  detached 

Ring  2  detached 


Rings. 


1 
2 
1 
2 
1 
2 
1 
2 
1 
2 


} 


Inch, 

0. 

+.0012 
+.0012 
—.0008 
—.0005 
—.0026 
—.0020 
+.0075 
—.0022 


Diameters. 


B. 


Indi. 

0. 

—.0001 
+.0002 
—.0001 
—.0007 
—.0081 
—.0028 
+.0008 
-.0062 


Mean. 


Inch. 

0. 

+.000&5 

+.0007 

—.0002 

—.0006 

—.00286 

—.0028 

+.00415 

—.0042 


INTERNAL  STRAINS 


IK  THE 


TUBE  OF  A  5-INOH  BUEST  GUN. 
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SucE  8  Feet  fbom  Muzzle. 


SLICE  INTACT. 


Blng. 

Diaueters. 

A. 

B. 

Mean. 

1 

Inches. 
6.2181 

Inchea. 
6.2165 

Inches. 
,6.2148 

RING  DETACHED. 


Ring  cut  apart  radially,  whereupon  the  ends  closed  in  a  distance  of 
".44  measured  on  a  chord  of  1",00. 


Slice  5  Feet  fbom  Muzzle. 


Exterior  diameter  of  slice,  8". 85. 


SLICE  INTACT. 


Ring. 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
6.2101 

Inches. 
6.2090 

Inches. 
6.2U%6 

RING  DETACHED. 


1  detached. 


6.2078 


6.2120 


6.2099 


Ring  cut  apart  radially,  whereupon  the  ends  closed  in  ".34  measured 
on  a  chord  oi  1".00. 

The  rine  was  straightened  and  then  curved  in  the  reverse  direction, 
bending  the  ring  until  it  assumed  a  curvature  of  6"  radius.  Along 
the  junction  of  one  land  and  a  groove  on  the  slack  side  of  the  land 
a  fine  longitudinal  crack  develo]^;  otherwise  no  cracks  were  visible. 
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SuoE  3  Feet  fbom  Mitzzle 


Exterior  diameter  of  slice,  7". 76. 


8UCE  INTACT. 


Ring. 

Diameten. 

A. 

B. 

Mean. 

1 

Inche$. 
5.2128 

Inchics. 
5.2M8 

Incheg. 
5.20655 

RINQ  DETACHED. 


Ring  cut  apart  radially  (one  cut  with  a  back  saw),  whereupon  the 
ends  sprung  together  firmly. 

Slice  4  Inches  from  Muzzle. 
Exterior  diameter  of  slice,  7". 22. 

SLICE  INTACT. 


i 

Ring. 

Diameters. 

1 

A. 

B. 

Mean. 

1 

Inchf». 
5.2154 

Inchen. 
5.2114 

Inches.     \ 
5.2134 

RING  DETACHED. 


1 

5.2157 

5.2101 

5.2129 

Ring  cut  apart  radially,  whereupon  the  ends  sprung  together  ".23, 
measured  on  a  chord  of  1".00. 

Stresses  released  by  detaching  rings  1  from  the  several  slices. 


Mean  diameters, 
rings  1. 


Distance  of  slice  from  muzzle. 


In  slice.     Detached. 


8  feet . . . 
5  feet... 

3  feet . . . 

4  inches 


Inches, 
5. 2148 
5.20966 
5.20866 
5.2134 


Inches. 
5.2126 
5.2099 
5.2080 
5.2129 


Difference. 


Inch. 
-.0017 
+.00085 
-.00055 
-.0006 


Stresses  relea^x^d. 


Tension. 


Compres- 
sion. 


Pounds. 
9,800 


8,200 
2,900 


Pounds. 
""2,m' 


-i  . 


^S. 


Y —  t^op 


HDoc._-^^„66  1 


^ 


1 


4 
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Slice  11  Feet  from  Muzzle. 


Original  diameter  of  rings  in  the  slice. 


RINGS  ALL  DETACHED. 
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Rings. 

Diameters. 

A. 

B. 

Mean. 

1 •.. 

Inches. 
5.2252 
5.7862 
6.3330 
9.4830 

Inches. 
5.2308 
5.7808 
6.8318 
9.4396 

Inches. 

6.22775 

5.7830 

6.3324 

9.4368 

2 

3 :.... 

4 

1  detached 

5.2292 
5.7856 
6.3328 
9.4339 

5.2261 
5.7813 
6.3320 
9.4398 

5.22766 
5.78345 
6.3324 
9.43685 

2  detached 

3  detached 

4  detached 

Slice  11  Feet  From  Muzzle. 

SLICE  INTACT. 

State  of  internal  strains  and  stresses. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tenrion.      Com^ 

1    1 

Inches. 

6.22776 

6.7830 

6.3824 

9.4868 

Inch. 
.0001 

Inch, 

Pounds. 
600 

Founds. 

2 

.00045 
0. 
.00055 

2,300 

0 

1,700 

3 

0. 

0 

4 

Ring  1  cut  apart  radially,  whereupon  the  ends  closed  in  a  distance  of 
about  ".23  circumferentially. 

The  lands  of  the  ring  showed  very  generally,  on  their  top  surfaces, 
short  circumferential  cracks. 


Slice  taken  4"  from  muzzle  end  of  tube. 

H ^A" 


In  cutting  oflP  the  i"  slice  from  the  tube,  when  the  metal  below  the 
cutting  off  tool  was  about  5i"  diameter  the  tool  was  changed  and 
a  narrower  one  employed  to  detach  the  slice,  leaving  the  slice  with  a 
thin  ring  of  metal  attached  at  one  end,  as  shown  in  the  above  sketch. 

The  snce  was  then  faced  off  on  each  end,  and  the  outside  of  the  ring 
of  attached  metal  turned  down  to  5".  227  diameter. 
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Measurements  of  the  bore  at  the  outer  end  of  the  attached  ring  were 
then  begun,  and  continued  as  the  metal  in  the  attached  ring  was  turned 
down  to  smaller  diameters. 


Exterior 

diameter  of 

ring. 

Microm- 
eter 
reading 

Thickness 

of  metal  in 

ring  over 

lands. 

Strains  released. 

Total 
contrac- 
tion. 

Successiye 
contrac- 
tion. 

Inches. 
6.227 
6.187 
6.147 
6.107 

Inch. 
.1922 
.1917 
.1912 
.1904 

Inch. 
.1136 
.0935 
.0735 
.0586 

Inch. 

0. 

.0005 
.0010 
.0018 

ln€h. 

0. 

.0005 
.0006 
.0008 

The  tensile  stress  corresponding  to  the  total  strain,  ".0018  released, ' 
is  (.0018  X  30,000,000)  -h  5.00  =  10,800  pounds  per  square  inch. 

The  thin  ring  was  now  detached  and  cut  apart  radially,  whereupon 
the  ends  sprung  together,  overlapping  each  other  1".30,  thus  releas- 
ing residual  strains,  and  indicating  the  prior  existence  of  internal 
strains  of  rapidly  varying  intensity  in  the  walls  of  the  thin  ring. 

Section  6"  long  taken  from  the  tube,  5  feet  from  the  muzzle. 


J.^5^ 


iore  S.'* 


At  one  end  of  the  6"  section  the  metal  was  turned  down,  a  length 
of  i",  until  the  exterior  diameter  was  reduced  to  5. "56.  At  thiss^te 
two  diameters  were  established  at  the  bore  ".10  from  the  outside  end 
of  the  ring  which  had  been  thus  formed  by  the  turning  down  of  the 
metal. 

On  these  two  diamet.ers,  taken  at  right  angles  to  each  other,  meas- 
urements were  taken  as  the  ring  was  successively  reduced  in  thickness, 
with  the  following  results: 


Exterior 

diameter 

of  ring. 

Thickness 
of  metal 
in  ring. 

Micrometer  readings 
on  diameters. 

Successive  change 
in  diameters. 

A. 

B. 

A. 

B. 

Inches. 
6.56 
6.46 
6.36 
5.26 

Inch. 
.25 
.20 
.15 
.10 

Ineh. 
.1999 
.1997 
.1991 
.1982 

Inch. 
.2006 
.2003 
.1997 
.1968 

Inch. 
0. 
-.0002 
-.0006 
-.0009 

Inch. 
0. 
-.0002 
-.0006 
-.0009 

Total 

contraction 

of  ring  at  tl 

lebore 

.0017 

.0017 

INTEBNAL   STBAINB   IN  5-INCH   BUBST   GUN. 
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The  ring,  as  above  shown,  had  been  contracting  on  the  measured 
diameters  as  the  outside  metal  was  turned  off,  leaving  its  inner  surface, 
the  original  surface  of  the  bore,  undisturbea. 

The  ring  was  now  detached  from  the  end  of  the  piece,  after  which 
the  micrometer  readings  were  as  follows: 


A. 

B. 

Diameters 

Inch. 

.1914 
-.0068 

Inch. 

.2098 
+.0110 

Sxiccfswdvp  chiiiiare, ,,--rrr t ,-- 

The  detached  ring  became  elliptic. 

The  ring  was    cut  apart   radially,   whereupon  the  ends  sprung 
together  a  distance  of  ".62i,  measured  on  a  chord  of  V'«00 


Section  6  Inches  Long  cut  fbom  the  Tube,  8  Feet  fbom  the 

Muzzle. 

Section  turned  down  in  the  same  manner  as  the  6"  section  taken  5 
feet  from  muzzle. 

When  the  ring  on  the  end  of  piece  was  turned  down  to  6".  66 
exterior  diameter,  measurements  at  tne  bore  were  begun,  and  continued 
as  follows: 


Exterior 

diameter 

of  ring. 

Thicknem 
of  metal 
over   • 
grooves. 

Micrometer  readings 
on  diameters. 

Succenlve  change  in 
diamet«ri). 

A. 

B. 

A. 
Inch. 

B. 

Inchet. 
6.66 
5.66 
6.46 
6.86 
5.26 

Inch. 
.80 
.25 
.20 
.15 
.10 

Inch. 
.2088 
.2084 
.2027 
.2023 
.2012 

Inch. 
.2008 
.2004 
.1999 
.1998 
.1979 

Inch. 

-.0004 
-.0007 
-.0004 
-.0011 

-.0004 
-.0005 
-.0006 
-.0014 

Total 

sontiaction 

of  ring  at  tl: 

lebore 

.0026 

.0029 

The  ring  was  now  cut  off  the  end  of  the  piece,  after  which  the  diam- 
eters measured  as  follows:  A,  ".2032;  B,  ".2012,  thus  showing  an 
expansion  of  ".0020  and  .0033.  The  ring  was  cut  apart  radially, 
whereupon  the  ends  sprung  together  a  distence  of  ".55,  measured  on 
a  chord  of  1".00. 
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INTBBNAL   8TBAIN8   IN  S-INOH   BUB8T   GUN. 


Section  6  Inches  Long  Taken  from  the  Tube  11  Feet   from 

THE  Muzzle  End. 

Section  turned  down  at  one  end  in  the  same  manner  as  the  section 
5  feet  from  muzzle. 

When  the  ring  on  the  end  of  the  piece  was  turned  down  to  6".  14 
diameter,  measurements  at  the  bore  began  and  were  continued  as 
foUows: 


1 

Micrometer  readings 

SaoceaBive  change  in 

Exterior 

diameter 

of  ring. 

Incha, 

ThickneflB 
of  metal 

over 
grooves. 

on  diameters. 

diameters. 

1 

A. 

B. 

A. 

B. 

iTtCh. 

Inch. 

Inch. 

Inch. 

Inch. 

6.14 

.64 

.1069 

.2006 

0. 

0. 

6.06 

.50 

.1988 

.2004 

.0001 

.0002 

6.96 

.45 

.1988 

.2004 

0. 

0. 

5.86 

.40 

.1987 

.2002 

.0001 

.0002 

5.76 

.85 

.1987 

.2002 

0. 

0. 

6.66 

.80 

.1985 

.2001 

.0002 

.0001 

.      6.56 

.25 

.1981 

.1997 

.0004 

.0004 

5.46 

.20 

.1973 

.1993 

.0006 

.0004 

5.86 

.15 

.1968 

.1992 

.0006 

.0001 

5  26 

1 

.10 
contraction 

.1963 

.1987 

.0006 

.0006 

Total* 

of  ring  at  th 

ebore 

.0026 

.0019 

1 


The  ring  was  nowcut  oflf  the  end  of  the  piece,  after  which  the  diam- 
eters measured  as  follows:  A,  ".2072;  B,  ".1926;  thus  showing  an 
expansion  on  diameter  A  of  ".0109,  and  a  contraction  on  diameter  B 
of  ".0062. 

The  ring  was  cut  apart  radially,  whereupon  the  ends  sprung  together 
a  distance  of  ".36  measured  on  a  chord  of  1".00. 

A  ring  4"  from  the  muzzle  end,  i"  long,  and  ".10  thick  over  the 
grooves  was  cut  off  and  then  cut  apart  radially,  whereupon  the  ends 
sprung  together  a  distance  of  ".22,  measured  on  a  chord  of  1".00. 


5-lNCH  R.  F.  GDN  TUBES. 


TE]S"SI01JJ"   SPECIMENS  FEOM   INITIAL 

TENSION   SLICES. 
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5-INCH   B.   F.   GUK   TUBES. 

Tangential  Specimens  from  5-inch  Tube  11272  B,. 
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BREECH   SLICE. 


No.  6458. 
Diameter,  ".480. 
Sectional  area,  .181  square  inch. 
Gauged  length,  3". 


Applied  loads. 

£loiifatioD 
per  Inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Itieh. 
0. 

KemarkK. 

Total. 

Per  SQuare 
inch. 

Pounds. 

181 

905 

1  810 

3.620 

5,430 

6,335 

7,240 

8,145 

8,688 

8,869 

9,050 

9,231 

9,412 

9,593 

9,774 

10,136 

10,498 

10,860 

11.222 

11.584 

11.946 

12.308 

12,670 

13,032 

13,394 

13,756 

14, 118 

14,480 

14,842 

16,220 

Poundo. 
1,000 
5.000 
10.000 
20,000 
30.000 
35,000 
40,000 
45,000 
48,000 
49,000 
50,000 
51,000 
52,000 
56,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
89,610 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001838 
.001533 
.001667 
.001700 
.003367 
.005400 
.007367 
.008300 
.UU9167 
.011000 
.013233 
.014900 
.017000 
.019700 
.021667 
.024867 
.027167 
.060283 
.034083 
.038000 
.042367 
.048000 
.054833 

Inch. 
0. 
.000100 
.000200 
.000333 
.000367 
.000167 
.000166 
.000200 
.000134 
.000083 
.001667 
.0020S3 
.001967 
.000933 
.000867 
.001833 
.002233 
.001667 
.002100 
.002700 
.001967 
.003200 
.002300 
.003066 
.003800 
.008967 
.004367 
.005633 
.006833 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

•      ••     ••••. 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponniAs..    89,4(10 

Elasticlimit  per  square  inch  of  original  section (h...    ^,€00 

Elongation  per  inch  after  rupture If^h..      ,g|pO 

Elongation  per  inch  under  cttrain  at  elasticlimit .-m...  .60n%O 

Reductionin  diameter  at  point  of  rupture m>...       .180 

Reduction  in  area  after  rupture,  per  centof  original  section 46.8 

Position  of  rupture ^^.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections «'.34*,  ".19,  *.19 

H.  Doc.  300 32 
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5-INOH   R.  F.   GUN  TUBES. 


Duplicate  of  No.  6458. 

No.  6459. 
Diameter,  ".480. 
Sectional  area,  .181  square  inch. 
Gauged  length,  3". 


Applied  loadii. 


ToUl. 


Pound*. 

181 

9U5 

1,810 

3.620 

5,480 

6.385 

7.-240 

8,145 

9,050 

9.231 

9,412 

9,593 

9,774 

10, 136 

10,498 

10.860 

11,222 

11.584 

11,046 

12,d(« 

12.670 

18,082 

18.894 

18,756 

14. 118 

14,480 

14,842 

15,204 

16,640 


Per  squaro 
incn. 


Pouiuls. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
45.000 
50,000 
51,000 
62,000 
58,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
91,990 


Elon^tlon 
per  inch. 


0. 


Inch. 


.000100 
.000800 
.000633 
.000967 
.001133 
.001300 
.001500 
.001700 
.008000 
.004333 
.006667 
.007400 
.009638 
.010900 
.012833 
.014633 
.017000 
.019333 
.021000 
.024000 
.026000 
.029667 
.031667 
.086333 
.040388 
.045000 
.051000 


Successive 

elongation 

perlnch. 


0. 


Inch. 


.000100 
.000200 
.000833 
.000834 
000166 
.000167 
.000200 
.000200 
.001300 
.001338 
.002334 
.000733 
.002233 
.001267 
.001933 
.001800 
.002367 
.002333 
.001667 
.003000 
.002000 
.008667 
.002000 
.004666 
.004000 
.004667 
.006000 


Permanent 
set. 


Inch. 


0. 
0. 


Successiye 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summari/. 

Tenaile strength  per  square  inch  of  original  section pounds..    91,930 

Elastic  limit  per  square  Inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch..     .2033 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Redaction  in  diameter  at  point  of  rupture do...       .120 

Reductionin  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture ".75  from  necit 

Ghamcterof  broken  surface slllty,  oblique,  trace  of  granulation 

Elongation  of  inch  sections "34*  "16,  ".12 


6-INOH   B.  F.  GUN   TUBES. 
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Tangential  Specimens  fbom  Annealed  5-ingh  Tube,  11272  B,. 


BBEECH   SLICE. 


No.  6460. 

Diameter,  ".480. 

Sectional  area,  .181  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Succeflsiye 

elongation 

perinch. 

Permanent 
set. 

SuoceflBiTe 

permanent 

aet. 

Remarks 

• 

Total. 

Perequare 
incn. 

J\mnd9. 
181 
906 
1,810 
8,620 
5,480 
6,886 
7,240 
8.146 
8,688 

8,869 

9,060 

9,281 

9,412 

9,688 

9,774 

9,966 

10,186 

10,817 

10,498 

10,679 

10,860 

11,222 

11,684 

11,946 

12,806 

12,670 

18,082 

18,894 

18,756 

14,118 

14,480 

14,842 

16,204 

16,690 

Foundt. 
1,000 
6,000 
10.000 
20,000 
80,000 
86,000 
40,000 
45,000 
48,000 

49,000 

60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66.000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
92,210 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001138 
.001800 
.001500 
.001667 
/    .001788 
1    .002888 
.006000 
.006667 
.006888 
.007700 
.008888 
.009667 
.010088 
.OIKNN) 
.011838 
.013888 
.018733 
.016700 
.017400 
.019700 
.022900 
.024267 
.027500 
.060000 
.068000 
.037383 
.042600 
.046167 
.068838 

Inch, 
0. 

.000100 
.Q0O20O 
.000888 
.000684 
.000166 
.000167 
.000200 
.000167 
.000066 
.000600 
.002667 
.000667 
.000666 
.001367 
.000688 
.001884 

.mtm 

.000967 
.000888 
.001500 
.000400 
.001967 
.001700 
.002800 
.002800 
.001767 
.003288 
.002500 
.006000 
.004838 
.006167 
.006667 
.007166 

Inch. 
0. 
0. 

Inch, 
0, 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  sqiiare  inch  of  Qriginal  section pounds..    92,210 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  incn  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit ^.do...  .001667 

Beduction  in  diameter  at  point  of  rupture do...       .110 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.6 

Position  of  rupture '.8  from  neck 

Character  of  broken  surface silky  60  per  cent,  fine  granular  40  per  cent 

Elongatkm  of  inch  sectloDf M8,^14,«'.88* 


500 


6-IirOH   R  F.  GUN  TUBES. 


Duplicate  of  No.  6400. 
No.  6461. 


Diameter,  ".480. 

Sectional  area,  .181  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

ElongatioD 
permch. 

Snooorive 

elongation 

permch. 

Permanent 
set. 

Succeasiye 

permanent 

set. 

Remarks. 

Total. 

PersquBie 
inch. 

PcmtuU. 
181 
906 

1,810 

8,620 

6,480 

6,885 

7,240 

8,146 

8,826 

8,607 

8,688 

8,869 

9,060 

9.281 

9,412 

9,598 

9,774 

10,186 

10,498 

10,860 

11,222 

11,684 

11,946 

12,808 

12,670 

18,082 

18,894 

18,756 

14,118 

14,480 

16,190 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
85,000 
40.000 
46,000 
46,  (KM 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,(NK> 
74,000 
76,000 
78.000 
80,000 
89,460 

Inch. 
0. 
.000100 
.000800 
.000688 
.000967 
.001188 
.001800 
.001467 
.001600 
.001567 
.006400 
.006838 
.006667 
.007667 
.008688 
.009567 
.010600 
.012100 
.014600 
.015967 
.018688 
.020888 
.022888 
.026888 
.029167 
.061667 
.     .086000 
.089988 
.044600 
.051167 

Inch. 
0. 
.000100 
.<MN)200 
.000838 
.000884 
.000166 
.000167 
.(NN>167 
.000088 
.000067 

.  UmHSIo 

.000983 

.000884 
.001000 
.000966 
.000964 

.001088 
.001500 
.(Kr2600 
.001867 
.002666 
.002200 
.002000 
.008600 
.002884 
.002500 
.004888 
.006988 
.004667 
.006667 

1 

Inch. 
0. 
0. 

Inch, 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

0. 

General  summary. 


Toulle  strengtih  per  square  inch  of  original  section pounds.. 

£lastio  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Seduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture ".85  from  neck 

Qiaiacter  of  broken  surface sllJcj,  in  part  interspersed  with  fine  granulation 

BoDgation  d  inch  sections ''.84*,  M7, '.U 


89,450 
47,000 

.2167 
.001567 
.120 


SOFT  STEEL  CAPS  FOR  5-INCH  A.  P.  SHELL. 
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SOFT   STEEL    CAPS    FOR    A.  P.   SHELL. 
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No.  6226. 
Marks,^!^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.000100 
.000250 
.000650 
.000750 
.000600 
.009600 
.011000 
.012400 
.014000 

8uccewive 

elongation 

perlnch. 

.Permanent 
set. 

Buccemive 

Remarks. 

1 

permanent 
set. 

1 

Poundg. 
200 
1,000 
2,000 
4,000 
5.000 
5,200 
5,400 
5,600 
5,800 
6,000 
11,090 

Pounds. 
1,000 
5,000 
10,000 
20.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
55,450 

Inch. 
0. 
.000100 
.000150 
.000300 
.0002U0 
.000050 
.008800 
.001400 
.001400 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    55,450 

Elastic  limit  per  square  inch  of  originiu  section do. . .    26, 000 

Elongation  per  incn  after  rupture inch..      .8250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000800 

Reduction  in  diameter  at  point  of  rupture do. . .       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".23,  ".42* 


No.  6227. 
Marks,  H  ^ 
Diameter,  ".500. 
Sectional  area,  .196  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set 

Succenive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Poundt. 

196 

960 

1,960 

8,920 

4,900 

5,096 

5,292 

5,488 

5,684 

5,880 

6,076 

11,170 

1 

Pounds.        Inch. 
1,000        0. 
5,000    !      .000100 
10,000        -oomm 

Inch. 
0. 

.000100 
.000200 
.000600 
.000250 
.000100 
.000550 
.008750 
.001750 
.001600 
.002000 

Inch. 
0. 
0. 

Inch. 
0. 

• 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

20,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
56,990 

.000600 

.000850 
.(XXW50 
.001600 
.010260 
.012000 
.018500 
.016600 

Oeneral  mimmary. 

TttuUe  strength  per  square  inch  of  original  section pounds..    56,990 

ELastic  limit  per  square  inch  of  original  section do...    26^^ 

Elongation  per  incn  after  rupture inch..     .8000 

Elongationjper  Inch  under  strain  at  elastic  limit do...  .000960 

Reduction  In  diameter  at  point  of  rupture do . . .       .165 

Reductionin  area  after  rupture,  per  cent  of  original  section 51.9 

Podtion  of  rupture i*.8  from  neck 

Character  of  broken  surface f^ne,  silky 
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SOFT   STEEL    CAPS   FOR   A.   P.   SHELL. 


No.  6228. 

Marks,  c  3  ^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadH. 

Elongation 
per  Inch. 

SucceaslTe 

elongation 

per  mch. 

Permanent 
set. 

Inch. 
0. 
0. 

Sucoessiye 

permanent 

f»et. 

Total. 

Per  square 
Inch. 

Remarks. 

Pound*. 
200 
1.000 
2.000 
4,000 
5,000 
5,200 
5.400 
5,600 
5,800 
6,000 
6,200 
6,400 

11,240 

PoUndUt. 
1,000 
5,000 
10,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
66,200 

Inch. 
0. 

.000100 
.000850- 
.000650 
.000950 
.001000 
.001050 
.012000 
.018100 
.014900 
.016550 
.018600 

Inch. 
0. 

.000100 
.000250 
.000800 
.000800 
.000050 
.000060 
.010960 
.001100 
.001800 
.001660 
.002050 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strenf^h. 

General  summary. 

Tenaile  strength  per  square  inch  of  original  section pounds..    56,200 

Elastic  limit  per  square  inch  of  original  section do . . .    27, 000 

Elongation  per  inch  after  rupture inch..     .8900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001060 

Reduction  in  diameter  at  point  of  rupture do. . .       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59.8 

Position  of  rupture 1". 7  from  neck 

Character  of  broken  surface fine  silky 

Klongationof  inchsections ''.44*,  ".34 
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800-Pound  Shells. 

No.  6035. 

Marks,  5153. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SnccesBive 

elongation 

perlnch. 

Permanent 
set. 

Succenive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,000 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
88,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62.000 
64,000 
66,000 
58,000 
60,000 
64,000 
68,000 

Inch. 
0. 

.000100 
.000860 
.000600 
.001000 
.001460 
.001860 
.004600 
.007000 
.007960 
.009900 
.012500 
.015000 
.016600 
.018660 
.021000 
.024000 
.027000 
.000000 
.0400 

Inch. 
0. 

.000100 
.000250 
.000260 
.000400 
.000460 
.000400 
.002660 
.002600 
.000950 
.001960 
.002600 
.002600 
.001600 
.(N»2050 
.002460 
.006000 
.008000 
.008000 
.0100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

,.,,,,, ,.,,i 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    68,000 

Elastic  limit  i)er  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rupture inch . .     .  0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001460 

Reduction  in  diameter  at  point  of  rupture do . . .       .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section 6.7 

Position  of  rupture ".1  from  neck 

Character  of  broken  surface :  granular  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  inch  sections '\06,^.07* 
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No.  6036. 
Marks,  5161. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000660 
.000200 
.003000 
.002760 
.001400 
.001000 
.002100 
.002250 
.001650 
.002600 
.001600 
.002400 
.008000 
.00»100 
.0061 
.0100 
.0100 
.0160 

Permanent 
set. 

I 

Suocesdve 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
Inch. 

Pounds. 

200 

1,000 

2,0U0 

4,000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

15,720 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
48.000 
60,000 
52,000 
54,000 
66,000 
58,000 
60,000 
64,000 
68,000 
72.000 
76,000 
78,600 

Inch. 
0. 

.000100 
.000850 
.0006UO 
.001000 
.001560 
.001760 
.004750 
.007600 
.008900 
.009900 
.012000 
.014260 
.015900 
.018500 
.020100 
.022500 
.025600 
.028900 
.0850 
.0450 
.0660 
.0700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

1 

General  mvimnary. 

Tensile  Btrangth  per  square  inch  of  original  section pounds..    78,600 

Blastlc  limit  per  square  inch  of  original  section do...    89.000 

Sl(mgation  per  inch  after  rupture inch..     .0060 

Blongation  per  inch  under  strain  at  elasticllmit do...  .001560 

Baduction.  in  diameter  at  point  of  rupture do...       .006 

Reduction  in  area  after  ruptiue,  per  cent  of  original  section 9.6 

Position  of  rupture ''.6  from  neck 

Character  of  ftioken  surfaoe granular  85  per  cent,  dull  sUky  15  per  cent 

Elongation  of  inch  secUons "ril»,''.08 
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No.  6037. 

Marks,  5167. 

Diameter,  .506. 

Sectional  area,  .20  square  inch. 

Gktuged  length,  2". 


Applied  loads. 


Total. 


Per  square 
inch. 


Pcnmdt. 

1,000 

2,000 

4.000 

6,000 

7,600 

7,800 

8,000 

8,200 

8.400 

8,800 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

16,200 

15,610 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
88,000 
89,000 
40.000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
64,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,060 


I 


Elonsatlon 
perincli. 


Inch. 
0. 

.000100 
.000300 

.000600 

.001000 

.001660 

.001900 

.006750 

.006000 

.009400 

.011860 

.013800 

.015600 

.017660 

.020000 

.022750 

.025600 

.028500 

.061750 

.0400 

.0600 

.0660 

.0900 


Suocessive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000300 
.000400 
.000660 
.000260 
.004860 
.001250 
.001400 
.001960 
.001960 
.002200 
.002160 
.002860 
.002760 
.002760 
.008000 
.008260 
.008260 
.0100 
.0150 
.0260 


t 


Permanent 
set. 


Sncceniye 

permanent 

set. 


0. 
0. 


Inch. 


!    0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  nummary. 

Tenaile  strength  per  square  inch  of  ortginal  section ponnds..    78,060 

Elastic  limit  per  square  inch  of  original  section do...    38,000 

Elongation  per  inqn  after  rupture inch..     .1260 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture ''.86  from  neck 

Character  of  broken  sui&oe dull  silky 

Elongation  of  inch  sections *.ll,  M^ 
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No.  6038. 

Marks,  5173. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SnccesslTe 

elon^tion 

per  inch. 

Permanent 
set. 

SuccesBiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

'/M 

1,000 

2,000 

4,000 

6,000 

7,200 

7.400 

7,600 

7,800 

8,000 

8,200  . 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

16,730 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
87,000 

TncfL 
0. 

.000100 
.000800 
.000600 
.001000 
.001460 
.001660 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000460 
.000100 
.002960 
.000900 
.001280 
.000660 
.001260 
.U02000 
.001750 
.002500 
.002100 
.002400 
.002260 
.008500 
.002260 
.003500 
.0090 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

88,000          .004600 
89,000    ,      .006400 
40,000    <      .006650 
41,000          .007500 

42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
66,000 
58,000 
60,000 
64.000 
68,000 
72,000 
76.000 
78,650 

.008750 
.010750 
.012600 
.015000 
.017100 
.019600 
.021750 
.025250 
.027500 
.081000 
.0400 

.0500              .0100 

.0600 
.0600 

.0100 
.0200 

Tensile  strength. 

Otneral  9ummary. 

Tensile  strength  per  squaie  inch  of  original  section pounds..    78,660 

Elastic  limit  per  sqoare  inch  of  original  section do...    87,000 

Elongation  per  inch  after  rupture inch..     .1160 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001560 

Redaction  in  diameter  at  point  of  rupture do...       .025 

Red  uction  in  area  after  rupture ,  i>er  cent  of  original  section 9.5 

Position  of  rupture ^.4  from  neck 

Character  of  broken  surface granular  85  per  cent,  dull  sUky,  16j>er  cent 

Elongatioii  of  inch  sections <10,M8* 


Marks,  5181. 

Diameter,  ".505. 

Sectioiml  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loada. 

»,™-„ 

'"•"1 

Total. 

";a" 

'irf..!. 

l^lSch. 

■"«"' 

200 

1 

! 

21 
30 

« 

4! 

*i 

W 
SO 

K 

ltd*. 

I 

i 

000 

000 

000 
000 

wo 

ooo 

ooo 

s 

0 

1 

0017M 

nufioo 

DllMO 
DISOOO 

s 

nesooo 

MM 

oteo 

0. 

0. 

Inch. 

a 

Initial  lead. 
EluttelimU. 

TeoBlle  atpength. 

ooD2ea 

000800 

s 
s 

0MB60 

s 

ooarao 
ooaoo 
ooaoeo 

008560 

0070 
0100 

osoo 

0. 

IZ  1    g 

a    s 

Gmerai  mtmmary. 


il  oriclaa] 


orlxlnal  ae 
[loalBectlv 


Tentlle  mrensth  per  sijnare 
Elutlc  limit  per  nqUBre  Inct 
Kongatlon  per  inch  after  niplni 
EloDgaClon  pei  inch  under  etraiii  >t  ewkui^ 
Reduction  In  diameter  at  point  of  rupture 
ReducUon  In  are&  tltei  rupture,  pel 


Dundj..    77,70) 
...do...    3>,00O 

.inch.        .ISOO 
..da...  .OOIUO 


PodtloD  ^  mpture ".Ufrom  oeok 

r\i. . — .1 — 1 ■ —  gi«nul«i  80  per  cent,  dull  »Qky  20  per  cent 
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No.  6040. 

Marks,  5188. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch 

Gauged  length,  2". 


1 ' 

Applied  loadH. 

Elonffatiou 
per  Inch. 

Successive 

elongation 

per  inch. 

Inch. 
0. 
.000150 
.000200 
.000600 
.000850 
.000550 
.000200 
.006760 
.000950 
.001060 
.002000 
.002250 
.002250 
.002500 
.002150 
.003100 
.002750 
.004100 
.002650 
.010750 
.0060 
.0200 
»     .0300 

Permanent 
set. 

Successive 

permanent 

seU 

Inch. 
0. 

Remiirks 

Total. 

Per  souare 
incn. 

J\}U7ldiS. 

200 
1,000 
2,000 
4,000 
6.000 
7,600 

Ihmndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
S8.QG0 

Inch. 
0. 
.000150 
.000350 
.000650 
.001000 
.001560 
.001750 
.006500 
.009450 
.010600 
.012500 
.014750 
.017000 
.019500 
.021650 
.024750 
.027600 
.061600 
.034250 
.0450 
.0500 
.0700 
.1000 

Inch. 
0. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strengrth. 

0. 

7,800            39.666 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000' 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

15,630 

40.000 
41,000 
42.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60.000 
64.000 
68,000 
?2,000 
76,000 
78, 150 

j 

j 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,160 

Elastic  limit  per  square  inch  of  original  section do. . .    88,000 

Elongation  per  inch  after  rupture inch. .      .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001550 

Reduction  in  diameter  at  point  of  rupture do. . .       .  045 

Reduction  in  area  after  rupture,  per  cen  t  of  original  section 16. 9 

Position  of  rupture ".25  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  silky  00  per  cent 

Elongation  of  inch  sections '^U^'^.IS* 


CAST-STEEL   SHELL   BODIES. 


513 


No.  6041. 

Marks,  5195. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 


Total. 


Pounds 
20C 

1.000 

2,000 

4,000 

6.000 

7,800 

8,000 

8,200 

8.400 

8.600 

8,800 

9,200 

9,600 

10,000 

10,400 

10^850 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15  200 

15.860 


Per  square 
inch. 


Pounds, 
1.000 
5,000 
10,000 
20.000 
80,000 
89,000 
40,000 
41,000 
42.000 
43.000 
44.000 
46.000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60.000 
64.000 
68.000 
72.000 
76,000 
79,300 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000800 
.000660 
.001060 
.001500 
.001800 
.005000 
.007760 
.009000 
.009500 
.011650 
.013900 
.016000 
.017900 
.020150 
.022660 
.025660 
.028600 
.0350 
.0400 
.0550 
.0700 


Successive 

elongation 

per  inch. 


Inch. 


0. 


.000100 

.000200 

.000850 

.000400 

.000450 

.000800 

.003200 

.002750 

.001250 

.000500 

.002150 

.002250 

.002100 

.001900 

.002250 

.002500 

.002900 

.008050 

.0064 

.0050 

.0150 

.0150 


Permanent 
set. 


SuGcessiTe 

permanent 

set. 


Remarks. 


0. 
0. 


Iiwh. 


Inch. 


0. 


0. 


Initial  load. 


Elastic,  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    79, 800 

Elastic  limit  per  square  inch  of  original  section do. . .    89, 000 

Elongation  per  incn  after  rupture inch. .      .  1200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001500 

R^uctioR  in  diameter  at  point  of  rupture do. . .       .  025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ".12*,  ".12* 

H.  Doc.  300 33 
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No.  6042. 
Marks,  5202. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Grauged  length,  2". 


Applied  loAds. 


Total. 


P(»mdt. 

200 

1,000 

2.000 

4«000 

6,000 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.400 

8,800 

9,200 

9,600 

10,000 

10.400 

10.800 

11,200 

11,600 

12,000 

12.800 

18,600 

14,400 

15.200 

16,000 


Peraqoare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60.000 
62,000 
54,000 
56.000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 


Elongation 
per  inch. 


0. 


Inch. 


.000100 

.000400 

.000650 

.001060 

.001450 

.001660 

.002450 

.006150 

.004500 

.005750 

.006600 

.008500 

.010280 

.012000 

.013760 

.016600 

.018600 

.020660 

.023000 

.025750 

.029000 

.0850 

.0450 

.0560 

.0750 

.1200 


Successive 

elongation 

perinch. 


Inch. 
0. 

.000100 
.000800 
.000260 
.000400 
.000400 
.000200 
.000800 
.000700 
.001850 
.001280 
.000850 
.001900 
.001750 
.001760 
.001750 
.002750 
.002000 
.002060 
.002460 
.002750 
.008250 
.0060 
.0100 
.0100 
.0200 
.0450 


Permanent 
set. 


0. 

a 


Inch. 


0. 


Successive 

permanent 

set. 


0. 


Inch. 


Remarks. 


Initial  loail. 


Elastic  limit. 


Tensile  strength. 


General  mmmctry. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,000 

Elastic  limit  per  square  inch  of  original  section do...    84,000 

Elongation  per  inch  after  rupture ^ inch..      .1250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001450 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 2 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections ^ 'TH*,  Ml 
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No.  6043. 

Marks,  5210. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2  ". 


1 
Applied  loads. 

Elongation 
per  Inch. 

Succeflsiye 

elongation 

perlnch. 

Permanent 
set 

SuoceaaiTe 

permanent 

set. 

k 

ToUl. 

Per  square 
inch. 

Remarkii. 

Fimnd$. 

200 

1,000 

2,000 

4,000 

6,000 

7.800 

8,080 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

'    11,600 

Pounde. 
1,000 
5,000 
10,000 
20,000 
80,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64,  UN) 
6K,0(N> 
72,0(N> 
76,000 

Inch, 
0. 

.000100 
.OOOKM) 
.000600 
.001000 
.001500 
.001600 
.006000 
.(NNi500 
.009600 
.010600 
.012900 
.014900 
.017100 
.019260 
.021000 
.024750 
.027700 
.031060 
.0400 
.0600 
.0600 
.0860 

Inch. 
0. 

.000100 
.000260 
.000260 
.000400 
.000600 
.000100 
.008400 
.008600 
.001000 
.001000 
.002400 
.002000 
.002200 
.002150 
.002860 
.008150 
.002960 
.008860 
.008960 
.0100 
.0100 
.0260 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

1 

Elastic  limit. 

1 

:::::....:.: 

1 

12,000 
12,800 
18,000 
14,400 
15,200 

• 

::.:::::::::!:::::;:::::: 

1 

Tensile  streug'th. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  oiginal  section pounds . .    76, 000 

Elastic  limit  per  square  inch  of  original  sec  tion do . . .    40, 000 

Elongation  per  inch  after  rupture , inch..     .0850 

Elongation  per  inch  under  strain  at  elastic  limit do...  .  001600 

Redmstion  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ^.6  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ^w^*,  ^08 
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No:  6044. 

Marks,  5217. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 


Total. 


Per  square 
Inch. 


Pounds. 

Pounds. 

200 

1,000 

1,000 

5.000 

2,000 

10,000 

4,000 

20,000 

6,000 

30.000 

8,000 

40,000 

8,000 

41,000 

8,400 

42,000 

8,600 

43,000 

8,800 

44,000 

9,000 

45,000 

9.200 

46,000 

9,600 

48,000 

10,000 

50,000 

10,400 

52,000 

10,800 

54,000 

11.200 

56,000 

11,600 

58,000 

12,000 

60,000 

12,800 

64.000 

13,600 

68,000 

14,400 

72,000 

15,200 

76,000 

vi/%*><niH/^n  Successive 


Permaneut 
set. 


Inch. 
0. 

.000100 
.000360 
.000600 
.000050 
.001450 
.001450 
.001500 
.001600 
.010500 
.011250 
.012100 
.012950 
.015600 
.017400 
.020000 
.022150 
.025250 
.028250 
.0300 
.0400 
.0500 


Inch. 


Inch. 


0. 


.000100 
.000250 
.000250 
.000850 
.000500 


0. 
0. 


Remarks 


0. 


.000050  

.000100 

.008900  

.000750  

.000850  , 

.000860  ^. 

.002560   

.001900  

.002600  

.002150  

.003100  

.008000  .1 

.001750  I 

.0100   i 

.0100   I 


Initial  load. 


Elastic  limit 


Tensile  strength. 


OenercU  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    76, 000 

Elastic  limit  per  squar  inch  of  original  sectior do...    48,000 

Elongation  per  inch  after  rupture inch..     .0800 

Elongation  per  inch  under  strain  at  elas'ic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  ot  original  section 9.5 

Position  of  rupture ".50  f ixMn  necJc 

Character  of  orolcen  surface granular  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  inch  sections ".09*.  ".07 


Ko.  6045. 


Marks,  6224. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Appliert  InBds. 

?sr| 

« 

«, 

Pe™wt 

„.„... 

Total. 

Per  square    P* 

Poandi. 
200 

1 

* 

4: 

41 
R 

000 
000 

000 
000 
000 

i 

ODO    1 

000 

ODO 

000 
ODD 
000 

ODO 

000100 
000360    ^ 

001350 
007760 

oiosoo 

012780 

019750 

O220OO 
02&600 

040O 

ImA. 

000100 
ttBfiO 

106400 
lOIOOO 

s 

Oiooo 

002260 

oossoo 
ooaooo 

5* 

0.  "  ' 

/iwA. 

InllUl  i™i.t, 
Elaallc  limit. 

Tensile  strength. 

ooo 

000 

ooo 

100 

600 
900 

600 

000 

*» 

800 
200 

SOO 
600 
400 

0. 

General  in. 


unary. 


Eetuile  strength  per  square  Inch  al  orlslnil  sectloD ponnds..    ' 

Elastic  limit  per  square  inch  of  origlnftl  section do...    ■ 

RIoDgBtlon  pur  Inch  alter  rupture inch. . 

RIongalloQ  per  inch  under  gCrain  at  eiastic  limit do...  .1 

Peductlou  in  diameter  at  point  of  rupture do. . . 

Ceduollon.ln  area  after  rupture,  per  cent  of  oriBlnal  section 

Eoaitlon  of  mpture ".B6from 

Tharacter  of  orolien  surface grsaulai  60  per  cent,  dull  silky  40  pci 

Elongation  of  inch  sections ".07, 
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No.  6046, 

Marks,  5283. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loailfl. 

Elongation 
per  inch. 

Succeasiye 

elongation 

perlnch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pminds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8,400 

8,6or 

8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
14,420 

Pimndt. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
72,100 

Inch. 
0. 

.000100 
.000660 
.000660 
.OOKNN) 
.001600 
.001600 
.001700 
.009250 
.010850 
.012000 
.014250 
.016500 
.019050 

.024250 

.027000 

.030900 

.0850 

.0450 

.0600 

Inch. 
0. 

.000100 
.000260 
.000600 
.OOOHM) 
.000500 
.000100 
.000100 
.007550 
.001100 
.001650 
.(N)2250 
.002250 
.002560 
.002450 
.002750 
.002750 
.008900 
.0041 
.0100 
.0150 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.•■... 

General  wmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    72,100 

Elastic  limit  per  square  Inch  of  original  section do. . .    42, 000 

Elongation  per  inch  after  rupture inch..     .0780 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 6 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface  granular  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  inch  sections <O5,'.O0^ 
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No.  6047. 

Marks,  5238. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  "2. 


Applied  loads. 

EloDsatlon 
per  inch. 

Inch. 
0. 

.000100 
.000650 
.000600 
.001000 
.001460 
.001500 
.001560 
.001700 
.001950 
.008000 
.0U9U00 
.010750 
.012500 
.014400 
.016250 
.018760 
.020500 
.028250 
.0800 
.0400 
.0500 
.0600 
.0760 

Suoceflsive 

elongation 

perinch. 

Inch. 
0. 

.000100 
.000260 

Permanent 
set. 

Inch. 
0. 
0. 

SucoesslTe 

permanent 

8et. 

Remarks. 

Totiil. 

Perscnmre 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9.000 

9.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

16,000 

16,410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
64.000 
68,000 
72,000 
76,000 
80,000 
82,050 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000250 
.000400 
.000450 

0. 

.000060 

.000060 

.000150 

.000250 

.006060 

.001000 

.001750 

.001750 

.001900 

.001860 

.002600 

.001750 

.002750 

.006760 

.0100 

.0100 

.0100 

.0150 

1 

1 

' 

1 

1 

General  mmmary. 

Tensile  strexigth  per  square  Inch  of  original  section pounds. .    82, 060 

Elastic  limit  per  square  inch  of  original  section do . . .    42, 000 

Elongation  per  inch  after  rupture inch..     .0850 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001560 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ^.95  from  neck 

Character  of  broken  surface granular  70  per  cent,  dull  silky  80  per  cent 

Elongation  of  inch  sections ^^07, '.10* 


> 
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No.  6048. 

Marks,  5244. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 


Total. 


Founds. 

200 

1,000 

2,000 

4,000 

6,000 

7.400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 


Per  square 
inch. 


Founds. 
1,000 
5,000 
10,000 
20.000 
80,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68^000 
72,000 
76,000 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000800 
.000650 
.001000 
.001350 
.001400 
.001650 
.007400 
.008350 
.009600 
.011500 
.014000 
.016600 
.018300 
.020950 
.023500 
.026250 
.030000 
.033750 
.0400 
.0500 
.0650 
.0950 


Successive 

elongation 

per  inch. 


Inch. 


0. 


.000100 
.000200 
.000860 

.000350 

.000850 

.000050 

.000250 

.005750 

.000950 

.001250 

.001900 

.002500 

.001600 

.002700 

.002650 

.002550 

.002750 

.003750 

.003750 

.006250 

.0100 

.0150 

.0300 


Permanent 
set. 


Inch. 


Successive 

permanent 

set. 


Inch. 


0.  I    0. 

0.  I 

I 

I 

i    0.  

.••...••••••I.......... 


Ui-marks. 


Initial  load. 


Klastic  limit. 


!  Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    76,000 

Elastic  limit  per  square  inch  of  original  section do...    38,000 

iSlongatlon  per  incn  after  niptuze inch. .      .  1050 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  .001400 

Reduction  in  diameter  at  point  of  rupture do. . .      .  10S5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".96  from  neck 

Character  of  broken  surface granular  60  per  cent  dull  silky  40  per  cent 

Elongation  of  inc h  sections ".  1 1*, ' MO 
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No.  6050. 

Marks,  5044. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.000160 
.000850 
.000750 
.001000 
.001550 
.001860 
.007500 
.006900 
.010400 
.012650 
.014900 
.016750 
.019000 
.021500 
.024400 
.027000 
.030000 
.0850 
.0400 
.0550 
.0700 

Succeflsive 

elongation 

perlnch. 

Pennanent 
set. 

Inch. 
0. 

SuccesBive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  sq  uai\> 

Poundg. 
200 
1,000 
2,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,060 

Inch. 
0. 

.000160 
.000200 
.000400 
.000250 
.000550 
.000300 
.005660 
.001400 
.001500 
.002250 
.002260 
.001860 
.002250 
.002500 
.002900 
.002600 
.008000 
.0060 
.0050 
.0150 
.0160 

Initial  load. 

4,000 

"•**■■•■■*■ 

•■••      >••■«•« 

6,000 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

15,410 

.000050 

.000050 

Elastic  limit 

1 

• 

1       

1 

Tensile  strength. 

General  nummary. 

Tensile  itrength  per  square  inch  of  original  section pounds. .    77, 050 

Elastic  limit  per  square  inch  of  original  section do. . .    39, 000 

Elongation  per  incn  after  rupture I nch . .      .  0850 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001560 

Reduction  in  diameter  at  point  of  rupture do. . .       .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface *. granular,  dull  spot  at  circumference 

Elongation  of  inch  sections ".09*,".08 
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No.  6051. 

Marks,  5254, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

14,610 


Per  square 
inch. 


PoutuJUi. 
1,000 
5,000 
10,000 
20,000 
90,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
78,050 


Elongation 
per  inch. 


0. 


Inch. 


.000100 
.000860 

.000650 

.001060 

.001600 

.001900 

.002400 

.008600 

.000500 

.011500 

.018750 

.015600 

.018500 

.020900 

.028260 

.026000 

.028900 

.0350 

.0400 

.0550 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000250 
.000800 
.000400 


Permanent 
set. 


Successive 
pennanent! 


Remarks. 


Ifteh. 


0. 
0. 


Inch. 


0. 


Initial  loa<1. 


0. 


.000660  Elastic  limit. 

.000900  

.000500  

.006100  

.001000  

.002000  

.002250  

.001760  1 

.003000  

.002400  

.002850  

.002750  

.002900  

.0061  

.0050  

.0150  


Tensile  strength. 


C^eneral  summary. 

Tensile  strength  i>er  square  inch  of  original  section pounds..    78,060 

Elastic  limit  per  square  inch  of  original  section do .  />    89, 000 

Elongation  per  Incti  after  rupture inch..     .0900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .  095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 0.6 

Position  of  rupture ''.2fromneek 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  Inch  sections. .' ".08*,  ".06 
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No.  6052. 

Marks,  5261. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ghtuged  length,  2". 


Applied  loads. 


Total. 


Pound$. 

aoo 

1,000 

2,000 

4,000 

6,000 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

0,600 

10,000 

10,400 

10,800 

.11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 


Per  sqiiare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 


Elongation 
per  moh. 


0. 


Inch. 


.000100 

.000400 

.000750 

.001060 

.001600 

.001750 

.002050 

.002500 

.004960 

.007250 

.009400 

.010760 

.018050 

.014760 

.017500 

.020900 

.022400 

.025000 

.027900 

.0600 

.0400 

.0500 

.0700 


Sucoeoiive 

elonintion 

per  inch. 


Inch. 
0. 

.000100 
.000600 
.000850 
.000900 
.000560 
.000150 
.000800 
.000450 
.002450 
.002800 
.002160 
.001860 
.002800 
.001700 
.002760 
.008400 
.001500 
.002600 
.002900 
.0001 
.0100 
.0100 
.0200 


Permanent 


0. 
0. 


Inch. 


1 

0. 

1 

•    ' 

t 

I 

r 

Remarks. 


Initial  load. 


Elastic  limit. 


Teniile  strength. 


General  sfimmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    76, 000 

Elastic  limit  per  square  inch  of  original  section do. . .    87, 000 

Elongation  per  inch  after  rupture inch..     .0600 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001600 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.6 

Position  of  rupture I'' from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sections '\06,^.10* 
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No.  6053. 

Marks,  5268. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 


Total. 


PoundU. 

200 

1,000 

2,000 

4.000 

6,000 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

16,200 


Per  square 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
81,000 


Elongation  ^^llST^ii^S  Permanent  ??££.^*;„«, 
IH-rTnch.  ;elon^tion         ^,  permanent 


Inch. 

.000100 

.000850 

.000600 

.001000 

.001600 

.001950 

.002450 

.003000 

.004160 

.006260 

.007650 

.009500 

.011650 

.013500 

.015500 

.017500 

.020000 

.022400 

.0250 

.0300 

.0400 

.0500 

.0700 


per  Inch. 


Inch. 
0. 

.000100 
.000250 
.000260 
.000400 


set. 


RemarlcH. 


Inch. 


set. 


Inch. 


0. 
0. 


0. 


Initial  load. 


0. 


.000600    ■ Ela.«»Ue  limit. 

.000360  ' 

.000500 

.000550 

.001160 

.002100 

.001400 

.001850 

.002150 

.001850 

.002000 

.002000 

.002500 

.002400 

.0026 

.0060 

.0100 

.0100 

.0200 


Tensile  strength. 


_J 


General  sum  mar y. 

Tensile  strength  per  square  inch  of  original  section pounds. .    81,  OOO 

Elastic  limit  per  square  inch  of  oiiginal  section do. . .    37, 000 

Elongation  per  incn  after  rupture inch. .      .  0850 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  ,001600 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture *.3  from  necic 

Character  of  broken  surface granular 

Elongation  of  inchaections ".07,  ".10* 
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No.  6054. 

Marks,  5273. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2.000 

4,000 

6,000 

7.400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,600 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
73,000 


Eloniration 
per 


lupanoi 
irinch. 


Inch. 
0. 

.000100 
.000900 
.000600 
.001000 
.001450 
.001700 
.002450 
.003960 
.004850 
.006950 
.008000 
.009900 
.011560 
.018760 
.015800 
.OISIOO 
.020400 
.023000 
.026000 
.0300 
.0850 
.0500 


Buccessiye 

elongation 

perlnch. 


0. 


Inch. 


.000100 

.000200 

.000800 

.000400 

.000450 

.000260 

.000750 

.001500 

.000900 

.001100 

.002060 

.001900 

.001650 

.002200 

.002060 

.002800 

.002800 

.002600 

.006000 

.0040 

.0050 

.0150 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


Succeseive 

permanent 

set. 


Remarks 


Inch. 


0. 


Initial  load 


EIa.stiu  limit. 


Ten.sile  strength. 


General  summarif. 


Tensile  strength  per  square  inch  of  original  section poands. .    78,000 

Elastic  limit  per  square  inch  of  original  section do...    37,000 

Elongation  per  inch  after  rupture inch. .      ,  0700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001450 

Reduction  tn  diameter  at  point  of  rupture do. . .       .025 

Reduction  In  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular  70  per  cent,  dull  silky  80  per  cent 

Elongation  of  inchsections ............«^ ".07*  ".07* 
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CAST-STEEL  SHELL    BODIES. 


No.  e055. 

Harks,  5280. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  T. 


A|>plled  loads. 


ToUl. 


PounAt. 

TOO 

1,000 

2,tt» 

4,000 

6,000 

7,200 

7,400 

7.000 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10.000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

IB,  600 

14,400 

14,610 


.ElODi 

Perflquarel  ^^ 


Beo. 


ine 


Pomidi. 
1,000 
5,000 
10.000 
20,000 
80,000 
80,000 
87,000 
38,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
56,000 
60,000 
64,000 
66,000 
72,000 
78,060 


SocceaKiTe 
elonntion  i 
>  per  Inch. 


Inch. 


Remmrkii. 


0. 


.oonoo 

.000860 

.000600 

.001060 

.001660 

.002860 

.008600 

.004600 

.606000 

.008060 

.009900 

.012000 

.018900 

.016000 

.018600 

.020750 

.024260 

.027100 

.081000 

.0660 

.0450 

.0600 


Inrh.  Inth.      '       Jnek. 

0.  0.               I    0.               I  Initial  I<iad. 

.000100  0. 
.000280 
.000260 

.000460  .000050    I      .000060    I 

.000600  • '  EIa««climit. 

.000700  • 

.001160 

.001000  " 

.001400  ' 

.002160  ' 

.001860  

.002100  

.001900  

.002100  I 

.002600  I 

.002150    • ' 

.003500 

.002860 

.008900 

.0040 

.0100 

.0150 


TeoHlle  strength. 


General  summary, 

Teniile  strensth  per  iqnare  inch  of  orlgixuil Mction pounds..    78,050 

Elaatlc  limit  per  Bqoare  inch  of  oiiglnal  section do. . .    86, 000 

EIongAtion  per  inch  after  rupture inch . .      .  0800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .OOlfiM) 

Reduction  in  diameter  at  point  of  rupture do. . .       .  025 

Reduction  in  area  after  rupture,  percentof  original  section 9.5 

Position  of  rupture '.8  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  nilky  40  per  cent 

Elongation  of  inch  sections ^06*, ''.06 
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No.  6056. 

Marks,  5288. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 
200 
1.000 
2,000 
4,000 
^,000 
8,000 

8,aoo 

8.400 
8,600 
8,800 
9.000 

9,aoo 

9.000 
10,000 
10,400 
10,800 
11,200 
11,000 
12.000 
12,800 
18,600 
14,400 
15,200 
16,000 
16,610 


Perscniare 
Inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
90,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76.000 
80,000 
88,060 


Eloiuration 
perinch. 


Inch. 
0. 

.000150 
.000400 
.000750 
.001060 
.001600 
.001660 
.001700 
.001860 
.008760 
.009160 
.009760 
.011660 
.018960 
.015900 
.017660 
.019960 
.022500 
.024600 
.0300 
.0360 
.0450 
.0550 
.0760 


Bucoesrive 

elongation 

perinch. 


Inch, 
0. 

.000160 
.000260 
.000850 
.000800 
.000560 
.000060 
.000060 
.000150 
.006900 
.000400 
.000600 
.001900 
.002300 
.001960 
.001750 
.002800 
.002550 
.002100 
.0054 
.0060 
.0100 
.0100 
.0200 


Permanent 

set. 


0. 
0. 


Inch. 


Bucoeflsive 

permanent 

set. 


Inch. 


0. 


1 

0.            : 

1 

1 

1 

. 

1 

i 

1 

1 

1 

1 

1 

:'"i 

1 

RemarkR. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  sumnuiry. 

Tensile  strength  per  square  inch  of  original  section pounds. .    83, 060 

Elastic  limit  per  square  inch  of  oiiginal  section do . . .    42, 000 

Elongation  per  inch  after  rupture inch..     .1100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture ~ do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".50  from  neck 

Character  of  Sroken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ".W,^,12^ 
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CAST-STEEL   SHELL   BODIES. 


No.  6057. 

Marks,  5295. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadH. 

Elonffatloxi 
per  inch. 

SucceflBive 

elongation 

per  inch. 

Permanent 
set 

8uccef»{ve 

permanent 

set. 

Remarks. 

TotAl 

Per  square 
inch. 

Pckunds. 

200 

1,000 

2,000 

4.000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

15,460 

PouiuU, 
1,000 
5,600 
10,000 
20,000 
30,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
*54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,300 

Inch. 
0. 
.000100 
.000850 
.000700 
.001000 
.001550 
.001850 
.007000 
.008000 
.010500 
.012400 
.014500 
.016600 
.018500 
.021000 
.023500 
.026500 
.029250 
.0850 
.0400 
.0550 
.0760 

Inch. 
0. 

.000100 
.000250 
.000850 
.OOOSMX) 
.000650 
.000»00 
.005150 
.001000 
.002500 
.001900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

1 

0. 

- 

.002100 

1 

.002100 

.001900 

.002500 

.002500 

.003000 

.002750 

.005750 

.0060 

.0150 

.0200 

"~ 

1 

1 

1               *'" 

Tensile  strength. 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    77,800 

Elastic  limit  per  square  inch  of  original  section do. . .    39,  COO 

Elongation  per  inch  after  rupture inch..      .1000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001550 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture. ".40  from  neck 

Character  of  broken  surface granular  65  per  cent,  dull  silky  45  per  cent 

Elongationof  inchsectlonfi ^06, '<^.12* 
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No.  6068. 

Marks,  5303. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,400 

7,600 

7,800 

6,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

16,000 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
62.000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 


Elongation 
per  Inch. 

Successive 

eloneution 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks 

Inch. 
0. 
.000100 

Inch.             Inch. 
0.        0. 
.  000100    0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000350 

.000250 

.000650 

.000300 

.000350 

.000500 

.000150 

.000750 

.002100 

.002100 

.002300 

.002050 

.001560 

.002150 

.001850 

.002500 

.002100 

.002150 

.003350 

.0034 

.0100 

.0100 

.0150 

.0350 

.001000 

0. 

.001500 

.001650 

.002400 

.004500 

.006600 

.008900 

.010960 

.012500 

.014650 

.016500 

.019000 

.021100 

.023250 

.026600 

.0300 

.0400 

.0600 

.0650 

.1000 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    80,000 

Elastic  limit  per  square  inch  of  original  section do. . .    87,000 

Klongation  per  incn  after  rupture inch. .      .  106O 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 001500 

Reduction  in  diameter  at  point  of  rupture do. . .       .  02Q 

Reduction  In  area  after  rupture, per  cent  of  original  section 9.6 

Position  of  rupture ".b  from  neck 

Character  of  broken  surface ffranular 

Elongation  of  Inch  sections ^.11*, '".10 

H.  Doc.  300 -34 
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OAST-STEEL   SHELL   BODIES. 


No.  6059. 

Marks,  5311. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Total.    i^-X*- 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,400 

7,600 

7,800 

6,000 

8,200 

8,400 

8,800 

9,200 

9,000 

10,000 

10,400 

10.800 

11,200 

11.600 

12,000 

12,800 

13,600 

14,000 

16,200 

16,790 


PouruU. 
1,000 
6.000 
10,000 
20,000 
80,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60.000 
62.000 
64,000 
66,000 
68.000 
60.000 
64.000 
68,000 
72,000 
76,000 
78.960 


Elongation 
per  inch. 


Inch, 


0. 


.000100 

.000850 

.000600 

.001000 

.001400 

.001660 

.001960 

.002800 

.002660 

.008460 

.004800 

.006600 

.006160 

.010100 

.012000 

.013800 

.016000 

.0179S0 

.020900 

.0260 

.0300 

.(MOD 

.a'iOO 


Succeniye 

elongation 

perinch. 


0. 


Inch. 


.000100 

.000260 

.000260 

.000400 

.000400 

.000160 

.000400 

.000360 

.000360 

.000800 

.001860 

.001700 

.001650 

.001960 

.001900 

.001800 

.002200 

.001960 

.002950 

.0041 

.0060 

.0100 

.0100 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


Successiye 
permanent 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  gummary. 


Tensile  strength  per  square  inch  of  original  section pounds. .    78, 950 

Elastic  limit  per  square  Inch  of  original  section do. . .    37,000 

Elongation  per  inch  after  rupture inch. .      . 0650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  in  diameter  at  point  of  rupture do. . .       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rapture ".4  from  neck 

Character  of  broken  surface granular 

Elongation  of  Inch  sectioiiB ''.07*,  ^06 
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No.  6060. 

Marks,  5318. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


PouTids. 

200 

1,000 

2,000 

4,000 

6,000 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

19,800 

18,600 

14,400 

15,200 


Per  square 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
84,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44.000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60.000 
64,000 
68,000 
72,000 
76,000 


Elongation 
per  Inch. 


Inch, 
0. 

.000100 
.000800 
.000600 
.001000 
.001450 
.001600 
.001660 
.002000 
.002650 
.008600 
.004200 
.006960 
.007450 
.009600 
.011250 
.018250 
.015500 
.017750 
.020300 
.022900 
.025750 
.0800 
.0400 
.0600 


SucceaslTe 

elongation 

per  Inch. 


Inch. 


0. 


.000100 

.000200 

.000800 

.000400 

.000450 

.000050 

.000150 

.000350 

.000650 

.000860 

.000700 

.001750 

.001600 

.002060 

.001750 

.002000 

.002250 

.002260 

.002550 

.002600 

.002850 

.004260 

.0100 

.0100 


Permanent 
set. 


Inch. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


0. 


0. 


Initial  load. 


Elastic  1i  mil 


Tensile  Htrength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    76,000 

Elastic  limit  per  square  inch  of  original  section do. . .    84, 000 

Elongation  i>er  inch  after  rupture inch. .      .  0700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001450 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".2  from  neck 

Character  of  broken  surfkuie granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sections '^.OS*.  ^.06 
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OAST-STEEL   SHELL    BODIES. 


No.  6061. 

Marks,  5090. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  load/;. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8,000 

8.200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11.200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

15,890 


Per  Bouare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
79,450 


Elongation 
per  mch. 


0. 


Inch. 


.000100 

.000400 

.000700 

.001000 

.001500 

.001660 

.001960 

.004500 

.007150 

.006300 

.009900 

.011750 

.013800 

.015650 

.017500 

.019760 

.021600 

.024300 

.0800 

.0650 

.0400 

.0600 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000100 
.000800 

.000300 

.000900 

.000500 

.000150 

.000300 

.002550 

.002660 

.001150 

.001600 

.001860 

.002060 

.001850 

.001850 

.002260 

.001860 

.002700 

.0057 

.0050 

.0060 

.0100 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 
permanent 


Remarks. 


0. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    79, 450 

Elastic  limit  per  square  inch  of  original  section do. . .    89, 000 

Elongation  per  incn  after  rupture inch. .      .  0700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001500 

Reduction  In  diameter  at  point  of  rupture do. . .       .  12& 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 6 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  circumference 

Elongation  of  Inch  sections ".07*, '.07 
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1,000-Pound  Shells. 

No.  6979. 

Marks,  4933. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

I)erlnch. 

Permanent 
set. 

Succeflsiye 

permanent 

set. 

Remarks. 

Total. 

Per  BQiiare 
incn. 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,200 
7.400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 

Inch. 
0. 
.000050 
.000100 
.000400 
.000550 
.000650 
.000950 
.001150 
.001200 
.001500 
.001950 
.005450 
.006400 
.007600 
.009400 
.011500 
.013400 

Indi. 
0. 

.000060 
.000060 
.000300 
.000150 
.000100 
.000300 
.000200 
.000060 
.000300 
.000450 
.008500 
.000950 
.001200 
.001800 
.002100 
.001900 
.002200 
.002000 
.002400 
.002500 
.002500 
.003050 
.006950 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

.008950 

.006950 

1 

9,600 

48,000 

1 

10,000 
10,400 

50,000 

.015600 

1 

Fa.ODfi 

.017600 

1 

10,800            54!  000 

.020000 

1 

11,200 

56,000 

.022500 
.025000 
.028060 
.0350 

1 

11,600 
12,000 

58,000 
60,000 

12,800 

61,000 

13,600 
14.400 
15,200 
15,820 

68,000 
72,000 

.0450 

.0100 

.0550 

.0100 
.0200 

76,000 

.0750 

79,100 

* 

General  ifunnnary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    79, 100 

Elastic  limit  per  square  inch  of  original  section do. . .    87, 000 

Elongation  per  inch  after  rupture inch. .      .  1060 

Elongation  per  inch  under  strain  at  elastic  limU, do. . .  .  001200 

Reduction  in  diameter  at  point  of  rupture do. . .       .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 2 

Position  of  ru pture ".6  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sections ".10,  ".11* 


I 
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No.  5980. 

Marks,  4942. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Foutuia. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

8,000 

8.600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10.400 

10,800 

11.200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,940 


Per  square 
incn. 


Poutida. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54.000 
56.000 
58,000 
60,000 
64,000 
68,000 
72,000 
74,700 


Elongation 
per  inch. 


Inch. 
0. 
.000100 
.000350 
.000600 
.000650 
.000850 
.000950 
.001450 
.001560 
.001700 
.008750 
.009600 
.010250 
.011260 
.012250 
.012900 
.015500 
.017000 
.019250 
.022000 
.024500 
.0300 
.0400 
.0500 


SucceflBdve 

elongation 

perlnch. 


0. 


Inch. 


.000100 

.000260 

.000150 

.000150 

.000200 

.000100 

.000600 

.000100 

.000150 

.007050 

.000850 

.000660 

.001000 

.001000 

.000650 

.002600 

.001500 

.002250 

.002750 

.002600 

.0055 

.0100 

.0100 


Permanent 
set. 


Sacceflsive 

permanent 

set. 


Remarks. 


Inch. 


0. 
0. 


0. 


Inch. 


Initial  load. 


0. 


ElMtic  limit. 


Tensile  strength. 


General  mmmary. 

Tensile  streng^th  per  square  inch  of  original  section pounds. .    74, 700 

Elastic  limit  per  square  inch  of  orlg^nalsection do. . .    48, 000 

Elongation  per  inch  after  rupture inch. .      .  0600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001550 

Reduction  in  diameter  at  point  of  rupture do. . .       .  025 

Reduction  in  area  after  rupture,  per  cent  of  original  section ,.         9. 5 

Position  of  rupture ''.25  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  silky,  60  per  cent 

Elongation  of  inch  sections ".05,  *'.07» 
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No.  5981. 

Marks,  4950. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loadM. 

Elonffaticm 
per  inch. 

8ncce«Rlve 

elongation 

perlnch. 

Pennanent 
net. 

Snccessive 

permanent 

set. 

Jfich. 
0. 

Remarks. 

TotAl. 

1 

Per  square 
inch. 

1 

Pounds. 
200 
1,000 

Pounds. 
1,000 
6,000 
10.000 
16,000 
20.000 
26,000 
30,000 
40,000 
41,000 
42,000 
48.000 
44,000 
46.000 
46,000 
48,000 
50,000 
52,000 
64,000 
66,000 
68.000 
60,000 
64.000 
68,000 
72,000 
76,000 
76,400 

Inch. 
0. 

.000100 
.000650 
.OOUbOO 
.000660 
.000660 
.001000 
.001460 
.001600 
.001960 
.008400 
.009000 
.009760 
.010900 
.013000 
.016000 
.017400 
.019000 
.022000 
.024650 
.027900 
.0860 
.0460 
.0660 
.0700 

Inch. 
0. 

.000100 
.000250 
.000160 
.000160 
.000200 
.000150 
.000460 
.000160 
.000360 
.006460 
.000600 
.000760 
.001150 
.002100 
.002000 
.002400 
.001600 
.008000 
.002650 
.008260 
.0071 
.0100 
.0100 
.0160 

Iwh. 
0. 
0. 

1 

Initial  load. 

2,000 

3,000 
4,000 
6,000 
6,000 
8,000 
8,200 
8.400 
8,600 

Elastic  limit. 

0. 

8,800 

1 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12.800 

13,600 
14,400 
16,200 
16,280 



Tensile  strength. 

Genend  »iunmartf. 

Tensile  strength  per  square  inch  of  original  section pound.K. .    76, 400 

Klastic  limit  per  wiuart*  inch  of  original  section do. . .    '•O. 000 

Elongation  per  Incn  after  nipture Inch . .      .  0850 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001460 

Reduction  in  diameter  at  point  of  rupture do...       .026 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Poaition  of  rupture ^.26  from  neck  ' 

Character  of  broken  surface granular  60  per  cunt,  dull  silky  40  per  cent ' 

Elongation  of  inch  sections ^08, '<'.09* 


I 
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No.  5982. 

Marks,  4967. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 


Total. 


Pfnmdit. 

200 

1,000 

2,000 

3,000 

4,000 

r),000 

6,000 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10.400 

10,800 

11,200 

11.600 

12,000 

12.800 

13,600 

14,400 

15,200 

15,610 


Per  square 
Incn. 


Ptfundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
48.000 
r)0,000 
52,000 
M.OOO 
56,000 
58.000 
60,000 
64,000 
68,000 
72,000 
76,000 

78,  aw 


i?i/^»»«t{»,«i  Successive 


T>^..monA*it'  Successive  | 
Permanent.  p^j^^„^„^l 

^^'  set. 


Remarks. 


0. 


InciL, 


.000100 
.000300 
.000450 
.000600 
.000800 
.001000 
.001150 
.001200 
.001300 

.ooia'io 

.001400 

.001450 

.001660 

.001800 

.001950 

.002200 

.002850 

.008400 

.004000 

.004560 

.006100 

.007950 

.009000 

.011100 

.013000 

.  014750 

.017150 

.0250 

.0800 

.0350 

.0450 


Indi. 


Inch. 


Inch. 


0. 


0. 
0. 


,000050 


1X)0050 


0.  I  Initial  load. 
.000100 
.000200 
.000150 
.000150 
.000200 
.000200 
.000160 

.000060  ' 

.000100  , 

.000050  ! 

.000060    1 

.000050  |!!!!!!.'!'.'.'.] !!!!!!!.'!!!!'  Kiastic limit. 

.000200  ' ' 

.000150  I 

.000150  ! ; 

.000250  I 

.000660  1 

.000550 
.000600 
.000550 
.001550 
.001850 
.001050 
.002100 
.001900 
.001750 
.002400 
.007850 
.0050 

.oa50 

.0100 


Tensile  strength. 


(ifniernl  Huinuutrij. 

Tensile  strength  per  square  inch  of  original  section pounds. .    78, 060 

Elastic  limit  per  s(]uart»  inch  of  original  section do. . .    38, 000 

Elongation  per  inch  after  rupture inch. .      . 0500 

Elongation  per  Inch  under  strain  at  elasticlimit do...  .001450 

Reduction  in  diameter  at  point  of  nipture do. . .       .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  st^ctlon 5. 7 

lotion  of  rupture ".f^irom  neck 

Character  of  broken  surface iH'ftnular,  varying  Ip  size 

Elongation  of  inch  sections ".04,  ".OS* 
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No.  5984. 

IMirkfi,  4972. 

Diameter,  ",506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


1 


Applied  loadH. 


Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11.200 

11,600 

12.000 

12,800 

13,600 

14,400 

15, 100 


Per  square 
Inch. 


I^tmnds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
37,000 
88.000 
39,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68.000 
72,000 
75,500 


-iri/^n».H^*i  Successive 


Inch. 
0. 

.000100 
.000200 
.000400 
.000650 
.000700 
.000960 
.001800 
.001850 
.001400 
.001600 
.001850 
.002050 
.002450 
.002950 
.00»400 
.004200 
.005900 
.007400 
.009000 
.010700 
.012400 
.014150 
.016650 
.0200 
.0250 
.0850 


Permanent 
set. 


Successive 

permanent 

set. 


I 


Remarks. 


0. 
0. 


Inch. 


I 


Inch. 


0. 


Initial  load. 


0. 


Inch. 
0. 
.000100 
.000100 
.000200 
.000150 
.000150 
.000250 

.000350  

.000060 

.000050  i Ela.stio  limit. 

.000200  

.000250 

.000200  ' 

.000400  

.000500 

.000450  ' ' 

.000800 

.001700 ' 

.001500  ' 

.001600  • I 

.001700    ; 

.001700  I I I 

.001750  I : I 

.002400 
.003450 
.0060 
.0100 


Tensile  strength. 


(reneral  tnimmart/. 


Tensile  strength  per  square  inch  of  original  section I^ounds. .    75, 500 

Elastic  limit  per  square  Inch  of  original  section do. . .    39, 000 

Elongation  per  incn  after  rupture inch. .      .  0400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  In  diameter  at  point  of  rupture do. . .       .  015 

Reduction  In  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface granular,  varying  In  sise 

Elongation  of  inch  sections ".04,"'.  04* 


CAST-STEEL    SHELL    BODIES. 


539 


No.  5989. 

Marks,  5014. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads.       ! 

Total. 

Per  square 
Inch. 

Pounds. 

Pounds. 

200 

1,000 

1,000 

5,000 

2,000 

10,000 

4,000 

20,000 

6,000 

30,000 

8,000 

40,000 

8,200 

41,000 

8,400 

42,000 

8,600 

43,000 

8,800 

44,000 

9,200 

46,000 

9,600 

48,000 

10,000 

60,000 

10,400 

52,000 

10,800 

54,000 

11,200 

56,000 

11,600 

58,000 

12,000 

60.000 

12,400 

62,000 

12,800 

64,000 

18,200 

66,000 

13,600 

68,000 

14,120 

70,600 

Elonsation 
per 


ingauoi 
rmch. 


Inch. 
0. 
.000100 
.000860 
.000660 
.001050 
.001600 
.002000 
.009600 
.010000 
.010600 
.011760 
.014600 
.016600 
.018600 
.020760 
.024000 
.026500 
.029750 
.083260 
.037000 
.042000 
.048750 


Successive 

elongation 

per  Inch. 


0. 


Inefi. 


.000100 
.000250 
.000300 
.000400 
.000660 
.000400 
.007600 
.000600 
.000600 
.001260 
.002760 
.002000 
.002100 
.002150 
.003260 
.002600 
.003260 
.008500 
.003760 
.006000 
.006750 


Permanent 
set. 


Successiye 
permanent 
set. 


Remarks. 


Inch. 


0. 
0. 


Inch. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    70,600 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch..      .0650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rupture ".06  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  Inch  sections ".OB*,  ".05 


^ 
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No.  5990. 
Marks,  6020. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Grauged  length,  2". 


Applied  Umdfi. 

Elongation 
per  inch. 

SucceRHive 

elongation 

perinch. 

Pennanent 
set. 

Succeasive 

permanent 

set. 

1 

Total.     r-^^X"* 

1 1 

Pound*.  1    Pounds. 
200             1,000 
1,000    I         5,000 
2,000            10,000 
4,000    1        20,000 
6,000            .^  (Vm 

Remarks. 

1 

Inch. 
0. 

.000100 
.000850 

Inch. 
0. 
.000100 

.000250 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.000700           GOnSiSO 

.001060 

.001400 

.001460 

.001600 

.001660 

.001800 

.002000 

.006500 

.007900 

.010000 

.011760 

.013750 

.016000 

.018100 

.020500 

.023250 

.026000 

.029560 

.0400 

.0600 

.0600 

.000360 
.000860 
.000060 
.000060 

.000060 
.000260 
.000200 
.004500 

0. 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,510 

35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
72,660 

.001400 

.002100 

.001750 

.002000 

.002250 

.002100 

.002400 

.002760 

.002750 

.003560 

.010450 

.0100 

.0100 

............ 



............ 



Tensile  strength. 

1                      1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    72, 550 

Elastic  limit  per  square  inch  of  original  section do. . .    38, 000 

Elongation  per  inch  after  rupture inch . .      .  0800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001550 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  nipture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular  50  per  cent,  dull  silky  60  per  cent 

Elongation  of  inch  sections '\09*,".07 
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No.  6991. 

Marks,  5037. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonvation 
per  Inch. 

Buccemive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

U,600 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

16,020 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68.000 
72,000 
76,000 
80,000 
80,100 

Inch. 
0. 

.000100 
.000360 
.000650 
.001000 
.001660 
.001600 
.001860 
.002500 
.007500 
.008500 
.009600 
.011250 
.018150 
.016500 
.017800 
.019600 
.022260 
.024400 
.027600 
.0360 
.0460 
.0500 
.0700 
.1000 

Inch. 
0. 

.000100 
.000250 
.000300 
.000850 
.000560 
.000060 
.000250 
.000650 
.005000 
.001000 
.001000 
.001750 
.001900 
.002850 
.001800 
.(NU20O 
.002750 
.002160 
.008100 
.0075 
.0100 
.0050 
.0200 
.0800 

Inch. 
0. 
0. 

Inch. 
0. 

• 
Initial  load. 

ElasUc  limit 
Tensile  strength. 

0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    80,  lOO 

Elastic  limit  per  square  inch  of  original  section do . . .    89, 000 

Elongation  per  inch  after  rupture inch. .      .  1050 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture "'.S  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sections 'MO,  Ml* 
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No.  5992. 

Marks,  5044. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

'  SuccessWe 

1 
SucoesHive 

Remarks. 

T«»U1. 

Per  square 
inch. 

^sisr,l«r 

,^^         permanent 
"^*'       j       set 

1 

Pound$. 
200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

16,410 

^Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76.000 
80,000 
82.060 

Inch. 
0. 
.000100 

Inch.             Inch. 
0.                   0. 
.000100    1    0. 

Inch, 

0. 

1 

Initial  load 
Elastic  limit 

Tensile  strength. 

.000R6O 

.000660 
.001000 
.001560 
.001650 
.002000 
.007500 
.006750 
.009250 
.010050 
.012250 

.000250 
.000800 
.000350 
.000550 
.000100 
.000350 
.005500 
.001250 
.000500 
.000800 

' 

0.                

1 

1 

t 

•••..•••••••    ...••••.•.•• 

• 

.002200 

, 

.014000 

.001750 

1 

.016000          .002000 
.018100          .002100 
.020600           .002500 

.023000 

.002400 

.025650 

.0350 

.0400 

.0500 

.0660 

.0850 

.002650 

.009350 

.0050 

.0100 

.0150 

.0200 

1 

, 

(ieneral  summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds. .    82. 060 

Elastic  limit  per  square  inch  of  original  section do...    41,000 

Elongation  per  Incn  after  rupture inch. .      .  1200 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .  001660 

Reduction  in  diameter  at  point  of  nipture do. . .       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture '".S  from  neck 

Character  of  broken  surface , granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sections MS*, 'Ml 
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No.  5993. 

Marks,  5050. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  lofid8. 

Elongation 
per  Inch. 

Succeniye 

elongation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4.000 

Pounds. 

1,000 

5,000 

10,000 

20.000 

Inck. 
0. 

.000100 
.000800 
.000600 
.001000 
.001600 
.002250 
.006000 
.009000 
.010000 
.010500 
.012600 
.014500 
.016500 
.019400 
.021900. 
.024250 
.0B7O0O 
.080400 
.0400 
.0600 
.0600 
.0800 

Inch, 
0. 

.000100 
.000200 
.000600 
.000400 
.000600 
.000650 
.006750 
.001000 
.001000 
.000500 
.002100 
.001900 
.002000 
.002900 
.002500 
.002850 
.002760 
.008400 
.0096 
.0100 
.0100 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

i 
Initial  load. 

6,000           30,000 
7.800    1       !»  non 

0. 

Elastic  limit. 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

15,960 

40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
79,800 

1 

1 

; 

, 

Tensile  strength. 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    79, 800 

Elastic  limit  per  square  inch  of  original  section do...    89,000 

Elongation  per  inch  after  rupture Inch. .      .  1200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  In  diameter  at  point  of  rupture do. . .       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".9  from  neck 

Character  of  broken  Burfiu;e granular,  silky  spot  at  the  circumference 

Elongation  of  inch  sections ^.18*.  Ml 
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CAST-STEEL   SHELL   BODIES. 


No.  5994. 


Marks,  5057. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadK. 


Total. 


Per  square 
inch. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10.400 

10,800 

11.200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

16.000 


JPioufuU. 
1.000 
5.000 
10,000 
20.000 
30,000 
40,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
64,000 
68,000 
?2,000 
76.000 
80,000 


Elongation 
p>er  inch. 


Inch. 
). 

.000100 
.000350 
.000650 
.001000 
.001500 
.001750 
.001850 
.001960 
.010500 
.011000 
.011400 
.011650 
.012150 
.014000 
.016500 
.019000 
.021250 
.023500 
.0300 
.MOO 
.0450 
.0600 
.0800 


Successive 

elongation 

per  inch. 


0. 


Inch. 


.000100 

.000250 

.000900 

.000850 

.000500 

.000250 

.000100 

.000100 

.008550 

.000500 

.000400 

.000250 

.000600 

.001850 

.(^2500 

.OO^X'.O 

.002201^ 

.002250 

.0065 

.0100 

.0050 

.0150 

.0200 


Permanent 
set. 


0. 
0. 


Inch. 


SucceBsive 

permanent 

set. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


('.rnircl  Hitiumarf;. 

I' 

Tensile  straigth  per  square  inch  of  original  section poonds..    80,000 

Elastic  limit  per  square  inch  of  original  section do...    43,00Q 

Elongation  per  incti  after  rupture inch..      .0650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .001760 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Po6itk>n  of  rupture ".85  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inchsections ".t:*.  *08 
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No.  5995. 

Marks,  5070. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1 

Applied  loads. 

EloDKatioii 
]>er  Inch. 

SaccesslYe 

elongation 

perinch. 

Permanent 
set. 

8ucceniYe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11.600 

12,000 

12,800 

18,600 

14,400 

15,200 

16.000 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
89,000 
40,000 
41.000 
42,000 
43.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 

Inch. 
0. 

.600100 
.000850 
.000600 
.001000 
.001550 
.001600 
.006000 
.006660 
.009250 
.010250 
.012250 
.014000 
.015760 
.018160 
.021000 
.028600 
.026600 
.020600 
.0400 
.0450 
.0600 
.0600 

Inch, 
0. 

.000100 
.000250 
.000260 
.000400 
.000650 
.000050 
.006400 
.000650 
.000600 
.001000 
.002000 
.001760 
.001750 
.002400 
.002850 
.002600 
.002900 
.006000 
.0105 
.0050 
.0150 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000050 

.000050 

.........i.. 

General  Bummary, 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    80,000 

Ela«ticlmilt  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch..     .1200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture 4 do. . .       .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture "^.55  from  neck 

Chiuracter  of  broken  surface granular,  dull  silky  spot  at  circumference 

Elongation  of  inch  sections Ml,  ^.18* 

H.  Doc.  300 35 


* 


I 
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No.  5996. 
Marks,  5077. 
Diameters,  ".505. 
Sectional  area,  .20  square  inch. 
Oauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Sucoeasive 

permanent 

set. 

Remarks. 

Total. 

Persauare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

15,720 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
88,000 
89,000 
40.000 
41,000 
42.000 
48,000 
44,000 
46,000 
48.000 
50,000 
52.000 
54.000 
56.000 
58.000 
60,000 
64,000 
68,000 
72.000 
76,000 
78,600 

Inch. 
0. 
.000100 

.000660 

.001060 
.001600 
.TI01800 
.002000 

.007500 

.  wxxsou 

.009500 

.011250 

.018800 

.015250 

.017250 

.020000 

.022650 

.025500 

.028500 

.0400 

.0450 

.0650 

.0760 

Inch. 
0. 

.000100 
.000250 
.000800 
.000400 
.000660 
.00(y2(K) 
.000200 
.000500 
.005000 
.001350 
.000650 
.001750 
.002050 
.001950 
.002000 
.002750 
.002650 
.002860 
.009000 
.0115 
.0050 
.0100 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

0. 

Elastic  limit. 

t 

1 

1 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,600 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rupture inch...     .1000 

Elongation  per  inch  under  strain  at  ela^c  limit do...  .001600 

Beduction  in  diameter  at  point  of  rupture do...       .025 

Beductionof  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture 25*.  from  neck 

Character  of  broken  surface grsnular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections .'. ^'.09,  'Ml* 
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No.  5997, 

Marks,  5088. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Eloni  lition 
perinch. 

SucceaslTe 

elongation 

perinch. 

Permanent 
set. 

SuccesBiye 

permanent 

set. 

Remarks. 

Total. 

Peraquare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

.  12,800 

18,600 

14,400 

14,900 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48,000 
60,000 
52,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
74,500 

Incfi. 
0. 

.000100 
.000860 
.000600 
.001000 
.001500 
.001560 
.001600 
.001850 
.008250 
.009600 
.010500 
.012400 
.014600 
.016100 
.018500 
.021000 
.028500 
.026650 
.0850 
.0450 
.0500 

Inch. 
0. 

.000100 
.000260 
.000260 
.000400 
.000600 
.000060 
.000060 
.000260 
.006400 
.001260 
.001000 
.001900 
.002100 
.001600 
.002400 
.002500 
.002600 
.008160 
.008860 
.0100 
.0060 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
£la8tic  limit. 

Tensile  strength. 

.000060 

.000050 

•••••..••••a 

General  summary,  . 

Tensile  strength  per  sqoare  inch  of  original  section poonds..    74,500 

Elastiellmlt  per  square  inch  of  original  section do...    42,000 

Elongation  per  inch  after  rupture inch..     .0660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Seduction  in  diameter  at  point  of  rupture do...       .026 

Beduotion  In  area  after  rupture,  per  cent  of  original  section 9.6 

Position  of  rupture ''.76  from  neck 

Character  of  oioken  surface granular  60  per  cent,  dull  silkj  40  per  cent 

Elongation  of  inch  sections ^08*,  ^^.05 
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No.  5998. 

Marks,  5097. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Granged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SnooeHlve 

eloocstion 

permch. 

Permanent 
set 

SncceniTe 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
tet 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

15,780 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
44,000 
46,000 
48,000 
60;  000 
62,000 
54.000 
56,000 
56,000 
60,000 
64,000 
68.000 
72,000 
76,000 
78,900 

Inch, 
0. 

.000100 
.000660 
.000660 
.001000 
.001460 
.001600 
.002400 
.006600 
.008600 
.009000 
.011160 
.018600 
.015600 
.017660 
.019760 
.022900 
.025160 
.028250 
.081900 
.0400 
.0600 
.0660 
.0900 

Inch, 
0. 

.000100 
.000260 

.000000 

.000860 

.000460 

.000150 

.000600 

.004100 

.002000 

.000600 

.001180 

.002350 

.002000 

.002160 

.002100 

.008150 

.002250 

.008100 

.003650 

.0061 

.0100 

.0150 

.0250 

Inch, 
0. 
0- 

Inch. 
0. 

Initial  load. 

Elaatic  limit 
Tensile  strength. 

0. 

. 

General  wmmary. 

Teniilestiengthper  square  inch  of  original  section pounds..     78,900 

Elasticlimit  per  sooare  inch  of  original  section. do...     87,000 

Elongation  per  inch  after  mptore inch..       .1880 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001460 

Reduction  in  diameter  at  point  of  nxptoie do...        .045 

Reduction  in  area  after  mptore, per  cent  of  original  section 16.9 

Position  of  mptore ^.45  fiom  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inchsections ".16*,  ".11 
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No.  6000. 

Marks,  5109. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonsatioiu 
per  mch. 

SnooeHlTe 

elonintlon 

per  inch. 

Fennanexit 
set. 

SnccesBiye 

permanent 

set 

Remarks. 

1 
Total. 

Per  square 
inch. 

Pounds, 

20O 

1,000 

2,000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,120 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
86,000 
87,000 
88,  (NN) 
89,000 
40,  (NK) 
41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
64,(N)0 
68,000 
72,  (NN) 
75,600 

Inch. 
0. 

.000100 
.000650 
.000800 
.001000 
.001800 
.001400 
.001450 
.001500 
.001550 
.001700 
.001850 
.009400 
.010^00 
.011400 
.018150 
.015500 
.018000 
.020100 
.028150 
.025600 
.028760 
.082500 
.0450 
.0500 
.0650 

Inch. 
0. 

.000100 
.000260 
.000250 
.000400 
.OrKKttN) 
.000100 
.000060 
.000050 
.000060 
.000150 
.000150 
.007550 
.001100 
.000900  * 
.001750 
.002850 
.002500 
.002100 
.008050 
.002450 
.003150 
.008750 
.0125 
.0060 
.0150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

•••••?•••••• 

General  summary. 

Tensile  Krength  per  sqnaie inch  of  orifinal  section pounds..    76,600 

Elastic  limit  per  square  inch  of  original  section do...    89,000 

Elongation  per  inch  after  rupture inch..     .1050 

ElongaUonper  inch  under  strain  at  elastic  limit do...  .001560 

Reduction  In  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular,  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  inch  sectionB '.09. '.12* 
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No.  6006. 

Marks,  5063. 

Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

U.000 

12,800 

13,600 

14,400 

15,200 

15,920 


Per  BQiiare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
79,600 


Elon^tion 
per 


inffEUoi 
rmch. 


0. 


Inch. 


.000100 
.000860 
.000000 

.001000 

.001160 

.001800 

.001860 

.001660 

.006600 

.007960 

.009600 

.011900 

.01S960 

.015900 

.017600 

.020000 

.022600 

.025800 

.028860 

.0400 

.0460 

.0560 

.0760 


SneceasiTe 

elongatioD 

per  inch. 


Inch. 
0. 

.000100 
.000260 
.000260 
.000400 
.000150 
.000160 
.000050 
.000800 
.004860 
.001460 
.001660 
.002400 
.002060 
.001960 
.001700 
.002400 
.002500 
.002800 
.00S060 
.011660 
.0060 
.0100 
.0200 


Peimanent 
set. 


Snc^essiTe 

pennanexit 

set. 


0. 
0. 


Inch. 


0. 


Inch, 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79,600 

Elastic  limit  per  sqaare  inch  of  original  section do...    89,000 

Elongation  per  inch  after  rupture inch..      .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001850 

Reduction  in  diameter  at  point  of  rupture , do...       .02^ 

Reduction  in  area  alter  rupture,  per  cent  of  original  section 9.b 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface granular  85  percent,  dull  silky  15  per  cent. 

Elongation  of  inch  sections *.12«.^0ft 
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CAST-STEEL   SHELL   BODIES. 


No.  6007. 

Marks,  5090. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


1 

Applied  loBids. 

Eioontiofi 
permch. 

>Si]0C8HiTe 

■et. 

SoooealTe 
set 

• 

1 

To^  \^i!^r 

ekmntion 
perlnch. 

Renuirks. 

lHmnd».     AwiuU. 
200    ,         1,000 
1,000    !         5,000 
2,000    i       10,000 
4,000    '        20,000 
6,000    1       80,000 
7,000    ,       35,000 
7,800    1        flS.OOO 

Inch. 
0. 

.000200 
.000450 
.000860 
.001150 
.001360 
.001600 
.001850 
.002560 
.004500 
.007600 
.008460 
.010600 
.012100 
.013750 
.016000 
.017800 
.019900 
.022400 
.025600 
.0850 
.0400 
.0600 
.0600 
.0800 

Inch. 
0. 
.000200 

.000260 

.oooioo 

.000900 

.000200 
.000150 

.oooaw 

.00U7UO 
.001960 
.003000 

.<KNHWO 

.(NMKiO 

.001600 

.001650 

.0022SO 

.001800 

.002100 

.002500 

.008100 

.0095 

.0060 

.0100 

.0100 

.0200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

............ 

1 

0. 

8,000 

40,000 

8,200 
8,400 
8,000 
8,800 

9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,700 

41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
83.500 

.  •«•«• .••««• 

1 

1 

1 

1 

Tensile  strength. 

i 

1 

General  nimmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    83,500 

Elastic  limit  per  square  inch  of  original  section do...    89.000 

Elongation  per  inch  after  rupture inch..     .1200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...      .085 

Reducdoo  In  area  after  rupture, per  cent  of  original  section 13.2 

Position  of  rupture ".45  from  neck 

Charscter  of  broken  surface granular  85  per  cent,  dull  silky  15  per  cent 

Elongatlonof  inchsections ''^.ll.  *.13* 


CAST-STEEL    SHELL   BODIES. 
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No.  6108. 

Marks,  6110. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Succeniye 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18.600 

14,400 

15,200 

16.000 

16,420 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
82,100 

Inch. 
0. 
.000100 
.000850 
.000660 
.001000 
.001800 
.001500 
.001650 
.002000 
.006000 
.008900 
.009860 
.011400 
.018250 
.015400 
.017860 
.019660 
.021650 
.024400 
.0600 
.0650 
.0450 
.0560 
.0750 

Inch. 
0. 

.000100 
.000260 
.000600 
.000660 
.000600' 
.000200 
.(X)0150 
.000350 
.008000 
.(XW900 
.000960 
.001550 
.001850 
.002150 
.001960 
.002000 
.002800 
.002750 
.0060 
.0060 
.0100 
.0100 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

0. 

••.••••••••• 

i 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    82,100 

Elasticlimit  per  square  inch  of  original  section do...    42,000 

Elongation  per  inch  after  rupture inch . .     .  1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001650 

Reduction  In  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Podtlon  of  rupture ''.SO  from  neck 

Character  of  broken  surface granular  85  per  cent,  fine  silky  16  per  cent 

Elongation  of  inch  sections i'.06,*12* 


554 


CA8T-8TEEL   SHELL    BODIES. 


No.  6109. 

Marks,  6119. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

15,520 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,600 


Elongation 
perinch. 


Inch. 
0. 

.000100 
.000260 
.000600 
.001000 
.001860 
.001400 
.001560 
.001700 
.002150 
.006000 
.009800 
.011000 
.013450 
.015500 
.017760 
.019750 
.022900 
.026250 
.028750 
.081900 
.0400 
.0600 
.0600 
.0900 


Succeniye 

eloncaUon 

perinch. 


Inch, 


0. 


.000100 

.000160 

.000660 

.000400 

.000660 

.000060 

.000150 

.000160 

.000450 

.005860 

.001800 

.001700 

.002450 

.002060 

.002260 

.002000 

.008150 

.002850 

.003500 

.008150 

.0081 

.0100 

.0100 

.0800 


Permanent 
set 


SuocesslTe 

permanent 

set. 


Inch. 


0. 
0. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  orlfllnal  section pounds..    77,600 

Elastic  limit  per  square  inch  of  original  section do...    86,000 

Elongation  per  inch  after  rupture inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  m  diuneter  at  point  of  rupture do. . .       . 025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".7  from  neck 

Character  of  broken  surf  ace granular  70  per  cent,  dull  rilky  80  per  cent 

Elongation  of  inch  sections ".10,  ".li* 


OAST-STEEL   SHELL   BODIES. 
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No.  6010. 

Marks,  6127. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loadB. 

EloDffttton 
permcb. 

SucceBBiTe 

elongatioxi 

permch. 

Permanent 
set 

SucceflsiTe 

I>ermanenti 

set. 

Remarks. 

Total. 

Persqxiare 
inch. 

Povndt, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8.800 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11.600" 

12,000 

12,800 

18,600 

14,400 

14,540 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
89,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
64,000 
68,000 
72.000 
72,700 

Inch, 
0. 

.000100 
.000800 
.000600 
.000060 
.001100 
.001860 
.001460 
.001500 
.001550 
.006600 
.009150 
.010100 
.010860 
.018000 
.014900 
.017000 
.019000 
.021660 
.024600 
.027400 
.0860 
.0460 
.0560 

Inch. 
0. 

.000100 
.000200 
.000800 
.000850 
.000150 
.000250 
.000100 
.000060 
.000060 
.007060 
.000660 
.000960 
.000750 

.oosn&o 

.001900 

.002100 

.002000 

.002560 

.002960 

.002900 

.0076 

.0100 

.0100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

1 

0. 

Tensile  strenflrth. 

. 1 

Oeneral  mmmary, 

TensDe strength  per  square  inch  of  original  section , pounds..    72,700 

Elastic  limit  per  sonare  inch  of  original  section... do...    42,000 

Elongation  per  incn  after  raptnre inch..     .0700 

Elongation  per  inch  under  sfrain  at  elastic  limit do...  .001660 

Beductlon  in  diameter  at  point  of  rupture do...       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5.7 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  inchsections i ".08*.  '^'.06 
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CAST-STEEL    SHELL    BODIES. 


No.   6011. 

Marks,  5134. 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


.  Applied  loads. 

Elongation 
per  inch. 

SuccesBiTe 

elongation 

perinch. 

Permanent 
set 

SucceflBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

7,(NN) 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11.600 

12,000 

12,800 

18,600 

14,400 

15,200 

15,610 

Pounds 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
86,000 
87,000 
38,000 
89.000 
40.000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,060 

Inch. 
0. 

.000100 
.000860 
.000650 
.000960 
.001150 
.001200 
.001250 
.001860 
.001500 
.001660 
.002700 
.008800 
.010660 
.012400 
.014400 
.016560 
.018900 
.021400 
.024100 
.026750 
.029750 
.0400 
.0500 
.0600 
.0600 

Inch. 
0. 

.000100 
.000260 
.000200 
.000400 
.0(KMOO 
.(XNNKW 
.000060 
.000100 
.000150 
.000150 
.001060 
.006100 
.001750 
.001850 
.002000 
.002150 
.002850 
.002500 
.002700 
.002660 
.008000 
.010250 
.0100 
.0100 
.0200 

Inch, 

0. 

0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

, 

Oenend  dummary. 

Teoaile  strength  per  square  inch  of  original  section pounds..    78,060 

Elastic  limit  per  square  inch  of  original  section do...    87,000 

Elongation  per  inch  after  rupture inch..     .1060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001250 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture '.9  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inchseotions « ^10,'.U* 
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No.  6012. 

Marks,  5140. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loadH. 


Total. 


Pmtnda. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

15,210 


Per  square 
inch. 


Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42.000 
48.000 
44,000 
46.000 
48.000 
60.000 
52,000 
54.000 
56.000 
58.000 
60,000 
64.000 
68,000 
72,000 
76,000 
76,050 


Elongation 
per  inch. 


0. 


Inch, 


.000100 
.000850 
.000600 

.001000 

.001200 

.001600 

.001900 

.007250 

.008450 

.009850 

.011000 

.018000 

.015000 

.017280 

.019600 

.022250 

.025000 

.027500 

.0400 

.0450 

.0560 

.0700 


Succenive 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.000250 
.000250 
.000400 
.000200 
.000800 
.000400 
.006850 
.001200 
.000900 
.001650 
.002000 
.002000 
.002250 
.000250 
.002750 
.002750 
.002500 
.0125 
.0060 
.0100 
.0150 


Permanent 
Bet. 


0. 
0. 


Inch, 


0. 


SucceBstve 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensdle  strength. 


Oeneral  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    76,050 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch..      .0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Beduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

PodUon  of  rupture ''.9  from  neck 

Character  of  broken  surface granular,  dull  silky  at  circumference 

Elongation  of  inch  sections '^07/^09* 
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0A8T-STEEL   SHELL    BODIES. 


No.  6013. 

Marks,  5146. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Succesaiye 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
Incn. 

Remarks. 

Pounda. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8.800 

9,200 

9,600 

10.000 

10,400 

10,800 

11,200 

11,600 

12.000 

12,800 

18,600 

14,400 

15,020 

Pounds. 
1.000 
5,000 
10.000 
20.000 
80.000 
85.000 
88.000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64.000 
56.000 
58.000 
60.000 
64,000 
68.000 
72.000 
75,100 

Inch. 
0. 
.000100 
.000660 
.000600 
.001000 
.001860 
.001650 
.001860 
.007600 
.006460 
.009260 
.011600 
.013460 
.015860 
.018260 
.020600 
.023360 
.026260 
.(KANNN) 
.033000 
.0450 
.0550 
.0700 

Inch. 
0. 

.000100 
.000260 
.000260 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000400 
.000860 
.000200 
.000800 

6. 

, 

Elastic  limit. 

.005660 

.000960 



.000600 
.002260 



Tensile  strength. 

.001950 
.002400 
.002400 
.002260 
.002860 
.002900 
.002760 

•••• 

r          *** 

.004000 

.0120 
.0100 
.0160 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    75,100 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  incn  after  rupture inch..      .0960 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001650 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  percentof  original  section 9.6 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections , ".OS, 'Ml* 


CAST-STEEL   SHELL   BODIES. 
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No.  6062. 

Marks,  5110. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  mch. 

Successive 

elongation 

perlnch. 

Permanent 
set 

SuccesRive 

permanent 

set. 

Remarks. 

• 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,600 

6,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7.400 

7,600 

7,800 

8,000 

8,400 

8,800 

9.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

16,200 

16,920 

Poundt. 
1,000 
6,000 
10,000 
20,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
86.000 
87,000 
88.000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
76,000 
79.600 

Inch. 
0. 

.000100 
.0(10860 
.000700 
.001000 
.001100 
.001460 
.001600 
.001860 
.002000 
.(N)2100 
.(XI22IM) 
.002500 
.002760 
.008250 
.004000 
.006500 
.00r250 
.009750 
.011560 
.018600 
.016400 
.017500 
.O^IMNN) 
.022600 
.024600 
.027650 
.0600 

Inch. 
0. 

.000100 
.000250 

.000850 
.000800 

.000100 
.000350 
.000160 
.000250 
.000150 
.000100 
.000100 
.000800 
.(X)0250 
.000600 
.000750 
.001500 
.001760 
.002500 
.001800 
.001960 
.001900 
-.002100 
.002500 
.002500 
.002000 
.003150 
.062850 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000460 

.000450 

.661666" 

.000650 

OenercU  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79,600 

Elastic  limit  per  square  inch  of  o^jlginal  section do...    29,000 

Elongation  per  inch  after  rupture inch..     .0900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Reduction  in  diameter  at  point  of  rupture do...-      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section  9.5 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  KctioDs ".(n.^.n* 
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0A8T-8TEEL   SHELL   BODIES. 


TABULATION  OF  TENSION  SPECIMENS  FROM  CAST-STEEL  BODIES  OF 
800  AND  1,000  POUND  B,  L,  MORTAR  SHELLS,     {STEMS ^'  LONG.) 

800-POUND  SHELLS. 


No. 

of 

test. 


6086 


Marks. 


Diam- 
t  eter. 


I 


6041 


6042 
6043 


'  6044 

6045 

6046 

6047 

6048 

6050 
6051 

6052 


6068 
6064 


6056 
6066 


6067 
6058 
6060 
6060 


6061 


5168 


6036  I   5161 


!  6037  I   6067 
6088    6178 


6089    5181 


6040  '   5188 


5195 


5202 
5210 


5217 

5224 

5288 

5288 

5244 

5044 
6254 

6061 


6268 
6278 


6880 


6296 
6808 
6811 
6818 


6090 


Inch, 
.605 


.505 


Elastic  Tensile 
Sec-      limit  'strength 
tionali     per    >     per 
area.  !  square ,  square 

inch.       inch. 


Elonga- 
tion 
in  2 

inches. 


So.  in. 
.20 


I 


.605 


.606 
.506 


.506 

.605 

.605 

.505 

.505 

.605 
.505 

:605 


.606 
.605 


.606 
-606 


.506 
.605 
.606 

.606 


.605 


.20 


.606        .20 

.606        .20 

.505 
.505 


.20 
.20 
.20 


.20 

.20 


.20 
.20 
.20 
.20 


Pounds. 
88,000 


39,000 


88,000 
87,000 


89,000 
88,000 
89,000 


84,000 
40,000 


48,000 
40,000 
42,000 
42,000 


.20  88,000 


.20 
.20 

.20 


.20 
.20 


.20 
.20 


.20 
.20 
.20 
.20 


.20 


89,000 
89,000 

87,000 


87,000 
87,000 


86.000 
42.000 


89,000 
87,000 
37,000 
84,000 


89,000 


Pounds. 
68,000 

78,600 


78,060 
78,660 


77,700 
78,160 
79,800 


80.000 
76,000 


76,000 

78,850 

72,100 

82,060 

76,000 

77,060 
78,060 

76,000 


81,000 
78,000 


78,060 
88,060 


77,800 
80,000 
78,950 
76,000 


79,450 


Con- 
trac- 
tion of 
area. 


Pot  ct.    Per  ct. 
6.0 


9.6 


12.6 
U.5 


18.0 
15.0 
12.0 


12.5 
8.5 


8.0 

8.0 

7.5 

8.5 

10.5 

8.5 
7.0 

8.0 


8.5 
7.0 


8.0 
11.0 


10.0 

10.5 

6.5 

7.0 


7.0 


Appearance  of 
fracture. 


ElongSr 

tionof 

inch 

sections. 


5.7  )  Qranular  40  per  cent, 
dull    silky  60  per 


!     cent 


Inch, 
.06,  .07* 


18.2 
9.5 


9. 5  ,  Granular  85  per  cent, 
dull    silky   15  per 

cent 

Dull  silky 

Qranular  85  per  cent, 
dull    silky   15  per 

cen^ 

18.2  I  Granular  80  per  cent, 
dull   silky   2J  per 

cent '  .11,  .15* 

Granular  40  per  cent, 
I  dull  silky  60  per 
!     cent 


.11*,. 08 
.11.  .14* 


.10.  .18* 


16.9 


9.6 


18.2 
9.6 


9.5 
9.5 
9.5 


Granular  60  per  cent, 
dull  silky  40  per 
cent 

Granular 

Granular  60  per  cent, 
dull  silky  -iO  per 
cent 

Granular  40  per  cent, 
dull  silky  60  per 
cent 

Granular  60  per  cent, 
dull  silky  40  per 
cent 

Granular  40  per  cent, 
dull   silky   60  per 

cent 

9. 5  I  Qranular  70  per  cent, 
dull  silky  80  per 
cent 

Qranular  60  per  cent, 
dull  silky  40  per 
cent 

Granular,  dull  spot 
at  clrciimference... 

Granular  60  per  cent, 
dull  silky  40  per 
cent 

Granular  80  per  cent, 
dull    silky  20  per 

cent 

9.5  I  Granular w 

9.5  Granular  70  per  cent, 

dull   silky  80  per 
cent 

9.6  Granular  60  per  cent, 
dull  silky  40  per 
cent 

do 

Granular  55  per  cent, 
dull  silky  45  per 
cent 

Granular 
do 

Granular  80  per  cent, 
dull  silky  20  per 
cent 

Qranular,  dull  silky 
spot  at  the  circnm- 
ferenoe 


18.2 

5.7 
9.5 

9.6 


18.2 


9.6 
9.5 
6.7 
9.5 


9.5 


.14.  .16* 


.12,  .12 
.14*,.  11 


.09*,. 06 

.09*,. 07 

.07,  .09* 

.06,  .09* 

.07,  .10» 

.  11», .  10 
.09*,. 06 

.06*,. 06 


.06.  .10* 
.07,  .ia» 


.07*,. 07* 


.06*,. 06 
.09,  .18* 


.08,  .121* 
.11*,.  10 
.07*,. 06 


.06*,. 06 
.07»,.07 
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TABULATION  OF  TENSION  SPECIMENS,  -ErC— Continued. 

1000-POUND  SHELLS. 


No. 

of 

test. 


Marks. 


G006 
6007 


4972 
5014 


5979 
5980 
5981 

5962 

5988 
5984 
5989 

5990 

5991 

5992 

6993 

5994 

5996 

59% 


5997  5088 

5998  5097 

5999  5104 

6000  5109 


Inch. 
.605 


4957  '  .605 
4964  !  .505 


5063 
5090 


6108  :   5110 

6109  I   5119 


6110 

5127 

6011 

5184 

C012 

5140 

6013 

5146 

6062 

5110 

.505 
.605 


5020  ,  .505 


Sq.in. 
.20 


.505 
.505 
.505 
.505 


.505 


.505 
.505 
.605 


I 


.505 
.506 
.506 
.505 


Elastic 

limit 

per 

square 
Inch. 


PouTidB. 
87,000 


43,000 
40,000 

88,000 

89,000 
89,000 
40,000 

88,000 

39,000 

41,000 

39,000 

48,000 

40,000 

88,000 


Tensile 
strength 

per 
square 

inch. 


Pownd9. 
79,100 


74,700 
76,400 

78,050 

77,700 
75,500 
70,600 

72,550 

80.100 

82,050 

79,800 

80,000 

80,000 

78,600 


Elonga- 
tion 
in2 

Inches. 


Pcrd. 
10.5 


6.0 
8.5 

5.0 

4.5 
4.0 
6.6 

8.0 


42,000   74,500 
87,000   78,900 


88,000 
.20  i  39,000 


.20 


.20 
.20 
.20 


.20 
.20 
.20 
.20 


.505    .20 


89,000 


89,000 
42,000 
86,000 


42,000 
37,000 
40,000 
38,000 
29,000 


76,000 
75,600 

79,600 


88,500 
82,100 
77,600 


72,700 
78,060 
76,050 
75,100 
79,600 


Con- 
trac- 
tion of 
area. 


Per  ct. 
13.2 


ranee  of 


Appearance 
iracture. 


Elonga-  ' 
lion  of 
inch 
sections. 


12.0 
12.0 
8.5 
12.0 
10.0 


6.5 
18.5 
10.0 
10.5 


10.0 


12.0 
10.0 
11.0 


7.0 
10.5 
8.0 
9.5 
9.0 


10.5  I      13.2 


Granular,  dull  silky 
spot  at  the  circum- 
ference  

9.5    Granular  40  per  cent, 
'     dull    silky  60  per 

*     cent 

9. 5  Granular  60  per  cent, 
dull  silky  40  per 
cent 

Granular,  varying  in 
size 

....do 

....do 

Granular  40  per  cent, 
dull  silky  60  per 
cent 

Granular  50  per  cent, 
dull  silky  60  per 
cent 

Granular,  dull  silky 
spot  at  the  circum- 
ference   

Granular  80  per  cent, 
dull  silky  20  per 
cent 


6.7 

5.7 

5.7 
5.7 


9.5 


3.3.2 
13.2 

9.5 
13.2 

9.5 


Granular,  silky  spot 
ife 


at    the  circumfer- 

Granular  60  per  cent, 
dull   silky  40  per 

Granular,  dull  silky 
spot  at  the  circum- 
ference   

Granular  60  per  cent, 
dull  silky  40  per 
cent 

9.5  do 

16.9   do 

9. 5    Granular 

13. 2    Granular  40  per  cent, 
dull  silky    60  per 

cent 

9. 5  Granular  85  per  cent, 
dull  silky  15  per 
cent 

18.2   do 

9. 5  Granular  70  per  cent, 
dull  silky  80  per 
cent 

5. 7  Granular  40  per  cent, 
dull  silky  60  per 
cent 

9. 5  Granular  60  per  cent, 
dull  silky  40  per 
cent 

9.5  Granular,  dull  silky 
at  the  circumfer- 
ence   

9. 5  Granular  60  per  cent, 
dull  silky  40  per 
cent 

9. 5  Granular,  dull  spot  at 
the  circumference. . 


Jnch. 

I 

.10,.  11* 
.05,., 07* 

.08,. 09* 

.04,. 06* 
.04,.aT* 
.04,.  04* 

.08*,.a'> 

.09*,. 07 
.10,   .11* 
.  13*, .  11 

.i3*,.n 

.09*,.  08 
.11,   .13* 


.09,   .11* 
.08*,.  05 
.16*,.  11 
.10,   .10* 


.09,   .12* 


.12*,.  08 
.11,    .18* 
.08,    .12<= 


.10,    .12* 

.08*,.(m; 

.10,    .11* 

.07,  .oy* 

.08,   .11* 
.07,   .11* 
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/ 


i 


OAST   IRON   FOE   GUN    AND   MOBTAB   0ABBIAGE8. 
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i 


Top  Cabriage. 

No.  6987. 

Marks,  T  C  103. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loadA. 

Elongation 
per  inch. 

SuccesslTe 

elongation 

per  inch. 

Permanent 

set 

Snecessiye 

permanent 

set. 

Total. 

Per  square 
incn. 

Remarks. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

11,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

31.160 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

81,160 

Inch. 
0. 

.00006 
.00012 
.00018 
.00024 
.00080 
.00088 
.00045 
.00052 
.00060 
.00068 
.00077 
.00088 
.00097 
.00107 
.00118 
.00130 
.00145 
.00160 
.00178 
.00196 
.00219 
.00246 
.00277 
.00815 

Inch. 
0. 

.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00007 
.00007 
.00007 
.00009 
.00009 
.00011 
.00009 
.00010 
.00011 
.00012 
.00015 
.00015 
.00018 
.00018 
.00023 
.00027 
.00081 
.00088 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

Tensile  strength. 

■ 

.00006 

.00006 

Fractured  ".8  from  neck.     Appearance,  fine  granular,  gray. 


I? 
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CAST   IRON   FOR   GUN    AND   MORTAR   CARRIAGES. 


Top  Carriage. 

No.  6049. 

Marks,  T  C  104. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

32,220 


Per  square 
inch. 


Pmmda. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

82,220 


Elonxatlon 
per  inch. 


Inch. 
0. 
.00005 

.00010 
.00016 
.00022 
.00029 
.00085 
.00042 
.00050 
.00058 
.00067 
.00073 
.00082 
.00092 
,  .00101 
.00111 
.00120 
.00180 
.00143 
.00155 
.00172 
.00188 
.00207 
.00226 
.00252 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.00005 
.00005 
.00006 
.00006 
.00007 
.00006 
.00007 
.00008 
.00006 
.00009 
.00006 
.00009 
.00010 
.00009 
.00010 
.00009 
.00010 
.00018 
.00012 
.00017 
.00016 
.00019 
.00019 
.00026 


Permanent 
set. 


Succeasiye 

permanent 

set. 


0. 


Inch. 


.00001 


.00009 


.00025 


.00076 


0. 


Inch. 


.00001 


.00008 


.00016 


.00061 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  3".  6  from  neck.      Appearance,   granular,   light  gray, 
mottled. 


i 
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No.  6071. 

Marks,  109. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Succeflfdye 

elongation 

perlnch. 

Permanent 
set 

Inch. 
0. 

SuoceflsiTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,560 

Inch. 
0. 

.00007 
.00012 
.00019 
.00026 
.00031 
.00089 
.00047 
.00052 
.00060 
.00069 
.00078 
.00086 
.00094 
.00104 
.00113 
.00127 
.00189 
.00151 
.00169 
.00183 
.00204 
.00229 
.00253 
.00289 

Inch. 
0. 
.00007 
.00005 
.00007 
.00007 
.000&5 
.00008 
.00008 
.00006 
.00008 
.00009 
.00009 
.00008 
.00008 
.00010 
.00009 
.00014 
.00012 
.00012 
.00018 
.00014 
.00021 
.00025 
.00024 
.00082 

Inch. 
0. 

Initial  load. 

1 

3,000 

4,000 

5.000 

6,000 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 

.00002 

.00002 

1 

.00010 

.00008 

16,000 

17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
31,650 

••■•"•••""•" 

"*  .6663i' 

.00021 

1 
1 

1 

.00104 

.00078 

Tensile  strength. 

•••••"•••••• 

Fractured  I'M  from  neck.     Appearance,  granular,  gray. 
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Top  Cabriage. 

No.  6083. 

Marks,  T  C  111. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

(xauged  length,  10". 


Applied  loads. 


Total. 

Per  square 
Inch. 

Pounds. 

Pounds. 

1,000 

1,000 

2,000 

2,000 

3,000 

8,000 

4,000 

4,000 

5,000 

5,000 

«,000 

6,000 

7,000 

7,000 

M.OOO 

8,000 

9,000 

9,000 

10,000 

10,000 

11, (KX) 

11,000 

12,  (HX) 

12.000 

l:>.000 

13,000 

M,000 

14,000 

i:>,(K)0 

15,000 

K'sOOO 

16,000 

17,  (KK) 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20.000 

Jl.OOO 

21,000 

•JJ.OOO 

22,000 

L2,400 

22,400 

Eloneation 
per  Inch. 


Inch. 
0. 

.00005 
.00010 
.00015 
.00021 
.00026 
.00032 
.00038 
.00044 
.00051 
.00059 
.00068 
.00076 
.00083 
.00091 
.00102 
.00111 
.00121 
.00133 
.00145 
.00159 
.00178 


Succeflsive 

elongation 

perinch. 


Inch. 
0. 

.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00006 
.00006 
.00007 
.00008 
.00009 
.00008 
.00007 
.00008 
.00011 
.00009 
.00010 
.00012 
.00012 
.00014 
.00019 


Permanent 
set. 


0. 


Inch. 


Successive 

permanent 

set. 


0. 


Inch. 


,00001    1 


00001 


.00008 


,00007 


,00022 


.00014 


i 


Remarks 


Initial  load. 


Tensile  strength. 


Fractured  1"  from  neck.     Appearance,  granular,  gray.     A  smooth, 
lustrous  spot  of  metal  ".55x".20  across  fractured  surface. 
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Top  Carriage. 

No.  6129. 

Marks,  T  C  117. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

t,000 

7.01(0 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

29,960 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4.000 

5;  000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

29,980 


Elongation 
per  inch. 


Inch. 
0. 

.00007 
.00016 
.00021 
.00027 
.00082 
.00039 
.00046 
.00050 
.00058 
.00066 
.00072 
.00079 
.00088 
.00097 
.00104 
.00112 
.00121 
.00130 
.00140 
.00153 
.00166 
.00178 
.00193 
.00206 
.00224 
.00250 


Successive 

elongation 

perinch. 


Inch. 
0. 
.00007 
.00009 
.00005 
.00006 
.00005 
.00007 
.00007 
.00004 
.00008 
.00008 
.00006 
.00007 
.00009 
.00009 
.00007 
.00008 
.00009 
.00009 
.00010 
.00013 
.00013 
.00012 
.00015 
.00013 
.00018 
.00026 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 


Inch. 
0. 


.00006 


.00009 


.00006 


.00003 


.00018 


.00061 


.00009 


.00048 


Initial  load. 


Tensile  strength. 


Fractured  at  the  neck.     Appearance,  fine  granular,  gray. 
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Top  Carriage. 

No.  6140. 

Marks,  T  C  120. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,750 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,750 


Elongation 
per  inch. 


0. 


Inch. 

.00006 
.00010 
.00015 
.00020 
.00026 
.00032 
.00040 
.00047 
.00054 
.00061 
.00070 
.00078 
.00065 
.00098 
.00102 
.00118 
.00121 
.00132 
.00143 
.00157 
.00171 
.00189 
.00200 
.00220 
.00243 
.00271 


Successive 

donation 

per  inch. 


0. 


Inch. 

.00006 
.00004 
.00005 
.00005 

.00006 
.00006 
.00008 
.00007 
.00007 
.00007 
.00009 
.00008 
.00007 
.00008 
.00009 
.00011 
.00008 
.00011 
.00011 
.00014 
.00014 
.00018 
.00011 
.00020 
.00023 
.00028 


Permanent 
set. 


Successive 

permanent 

set. 


0. 


Inch. 


.00001 


,00007 


,00018 


.00078 


0. 


Inch. 


Remarks. 


.00001 


Initial  load. 


.00006 


.00011 


.00060 


Tensile  strength. 


Fractured  ".26  from  neck.     Appearance,  fine  granular,  gray. 


i 
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Top  Carriage. 

No.  6161. 

Marks,  T  C  123. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


r 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

30,520 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

30.520 


Elonffation 
per  Inch. 


Inch. 
0. 

.00006 
.00012 
.00019 
.00024 
.00030 
.00087 
.00044 
.00051 
.00060 
.00067 
.00074 
.00082 
.00092 
.00101 
.00111 
.00121 
.00132 
.00148 
.00155 
.00171 
.00186 
.00204 
.00221 
.00241 
.00268 


Sucoessiye 

elonffation 

per  Inch. 


Inch. 
0. 

.00006 
.00006 
.00007 
.00005 
.00006 
.00007 
.00007 

.wxm 

.00009 
.00007 
.00007 
.00008 
.00010 
.00009 
.00010 
.00010 
.00011 
.00011 
.00012 
.00016 
.00015 
.00018 
.00017 
.00020 
.00027 


Permanent 
set. 


Inch. 
0. 


0. 


,00010 


,00024 


.00080 


Bncceesive 

permanent 

set. 


Inch. 


0. 


00010 


.00014 


.00066 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray. 
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Top  Carriage. 

No.  6164. 

Marks,  T  C  124. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
perinch. 

Successiye 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

1 
Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1.000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

•23,000 

24,000 

25,000 

29,550 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,550 

iTich. 

0. 

.00005 
.00011 
.00019 
.00022 
.00030 
.00037 
.00013 
.00050 
.00058 
.00066 
.00073 
.00082 
.00090 
.00100 
.00110 
.00120 
.00131 
.00142 
.00156 
.00170 
.00187 
.00205 
.00228 
.00254 

Inch. 
0. 
.00005 
.00006 
.00008 
.00003 
.00008 
.00007 
.00006 
.00007 
.00008 
.00008 
.00007 
.00009 
.00008 
.00010 
.00010 
.00010 
.00011 
.00011 
.00014 
.00014 
.00017 
.00018 
.00023 
.00026 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00008 

.00003 

.00010 

.00007 

.00027 

.00017 

Tensile  strength. 

Fi'actured  1"  from  neck.     Appearance,  fine  granular,  light  gray. 
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Top  Carriage. 

No.  6166. 

Marks,  T  C  125. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

'22.000 

23,000 

23,220 


Per  square 
inch. 


Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

23,220 


Elongation 
per Inch. 


Inch. 
0. 

.00006 
.00012 
.00020 
.00026 
.00032 
.00040 
.00048 
.00054 
.00063 
.00071 
.00080 
.00090 
.00100 
.00110 
.00123 
.00183 
.00147 
.00162 
.00180 
.00199 
.00220 
.00248 


Saccessiye 

elongation 

perlnch. 


Inch. 
0. 

.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00006 
.00009 
.00008 
.00009 
.00010 
.00010 
.00010 
.00013 
.00010 
.00014 
.00015 
.00018 
.00019 
.00021 
.00028 


Permanent;  Successive 
1^  permanent 
^*-      set. 


Remarks. 


Inch. 


0. 


.00004 


.00018 


0. 


Inch. 


.00004 


.00009 


,00038 


.00025 


Initial  load. 


Tensile  strength. 


Fractured  2".  60  from  neck.     Appearance,  fine  granular,  light  gray. 
Smooth  lump  at  circumference  ".30x".25. 


^     N        -<B 
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Top  Carriage. 

No.  6184. 

Marks,  T  C  128. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

ElonffatioD 
per  Inch. 

Succemtre 

elongation 

perlnch. 

Permanent 
set. 

SucceastTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Poundg. 
1,000 
2,000 
3,000 
4,000 
5,000 

Founds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

31,280 

Inch. 
0. 

.00005 
.00012 
.00018 
.00024 
.00061 
.00037 
.00043 
.00061 
.00062 
.00069 
.00077 
.00064 
.00094 
.00103 
.00114 
.00125 

Inch. 
0. 

.00005 
.00007 
.00006 
.00006 
.00007 
.00006 
.00006 
.00006 
.00011 
.00007 
.00006 
.00007 
.00010 
.00009 
.00011 
.00011 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

i 

6,000 

7.000 

8,000 

9,000 

10,000 
11,000 

.00002 

.00002 

12,000 

13,000 

14.000 
1.5,000 
16,000 

.00008 

.00006 

17,000 

18,000 

.00136    ;        .00011 
.00151            .00015 
.00162            .00011 
.00180            .00018 

............ .... 

19.000 

20,000 
21,000 
22,000 
23,000 

.00025   1      .oooi? 

.00193 
.00218 
.00233 
.00253 

.00018 
.00020. 
.00020 
.00020 

24,000 

1 

1 

25,000 
31,280 

.00069            .00044 

Tensile  strength. 

Fractured  at  the  neck.     Appearance,  &ae  granular,  light  gray. 
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Top  Carbiage. 

No.  6186. 

Marks,  T  C  129. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,600 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

26,320 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

25,000 

26,000 

26,820 


Elongation 
per  inch. 


Inch. 
0. 

.00006 
.00012 
.00018 
.00028 
.00028 
.00084 
.00041 
.00048 
.00066 
.00062 
.00070 
.00078 
.00087 
.00096 
.00108 
.00110 
.00121 
.00134 
.00146 
.00158 
.00170 
.00188 
.00204 
.00226 
.00251 


SaccecBive 

elongation 

perinch. 


Inch. 


0. 


.00006 
.00006 
.00006 
.00005 
.00005 
.00006 
.00007 
.00007 
.00008 
.00006 
.00006 
.00006 
.00009 
.00009 
.00007 
.00007 
.00011 
.00018 
.00012 
.00012 
.00012 
.00018 
.00016 
.00022 
.00025 


Permanent 
set. 


0. 


Inch. 


.00002 


00009 


,00021 


.00075 


Succeasiye 

permanent 

set. 


Inch. 


,00002 


00007 


,00012 


.00064 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  4". 75  from  neck.    Appearance,  granular,  gray.    Lump  of 
smooth,  lustrous  metal  ".20x".30  in  the  fractured  surface. 
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Top  Carriage. 

No.  0188. 

Marks,  T  C  133. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

'22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

33,800 


Per  square 
inch. 


Founds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,  (KX) 

U,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

33.800 


Elongation 
per  Inch. 


0. 


Inch. 

.00004 

.00011 
.00017 
.00022 
.00028 
.00088 
.00040 
.00046 
.00052 
.00060 
.00067 
.00074 
.00082 
.00091 
.00100 
.00109 
.00117 
.00128 
.00139 
.00151 
.00163 
.00180 
.00194 
.00215 
.00232 
.00260 


Succeasiye 

elongation 

per  Inch. 


0. 


Inch. 


.00004 

.00007 
.00006 
.00005 
.00006 
.00005 
.00007 
.00006 
.00006 
.00006 
.00007 
.00007 
.00008 
.00009 
.00009 
.00009 
.00008 
.00011 
.00011 
.00012 
.00012 
.00017 
.00014 
.00021 
.00017 
.00028 


Permanent 
set. 


0. 


Inch. 


.00001 


Sucoesslye 

permanent 

set. 


Remarks. 


0. 


Inch. 


,00001 


,00008 


.00021 


.00081 


,00007 


,00018 


.00060 


Initial  load. 


Tensile  strength. 


Fractured  1".5  from  neck.     Appearance,  fine  granular,  light  gray. 
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Top  CARRtAGE. 

No.  6191. 

Marks,  T  C  136. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Inch. 

0. 
.00005 
.00004 
.00006 
.00004 
.00007 
.00007 
.00004 

Permanent 
set. 

Bucceesive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

32,610 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27.000 

32,610 

Inch. 
0. 

.00005 
.00009 
.00015 
.00019 
.00026 
.00083 
.00087 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

, 

.00045            .00008 

.ooasi 

.00058 
.00065 
.00074 
.00078 
.00087 
.00095 
.00105 
.00113 
.00124 
.00135 
.00147 
.00159 
.00173 
.00188 
.00206 
.00226 
.00251 

.00006 
.00007 
.00007 
.00009 
.00004 
.00009 
.00008 
.00010 
.00008 
.00011 
.00011 
.00012 
.00012 
.00014 
.00015 
.00018 
.00020 
.00025 

0. 

* 

.00003 

.00003 

.00015 

.00012 

.00070 

.00055 

Fmctured  1".86  from  neck.     Appearance,  fine  granular,  light  gray. 
H.  Doc.  300 37 
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Top  Cabbiage. 

Kg.  62.1:3. 

Marks,  T  C  140. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Rlonffation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  80  uare 
incn. 

1,000 
2,000 
3,000 
4,000 
5,000 
6.000 

Pound9. 
1,000 
2,000 
8.000 
4.000 
5,000 
6  000 

Inch, 

0. 
.00007 
.00014 
.00019 
.00026 
.00031 
.00039 
.00046 
.00054 
.00061 
.00069 
.00078 
.00088 
.00099 
.00110 
.00126 
.00139 
.00154 
.00174 
.00198 
.00224 
.00264 
.00300 
.00850 
.00422 

Inch. 

0. 

.00007 
.00007 
.00005 
.00007 
.00005 
.00008 
.00007 
.00008 
.00007 
.00008 
.00009 
.00010 
.00011 
.00011 
.00016 
.00013 
.00015 
.00020 
.00024 
.00026 
.00040 
.00036 

-.00050 
.00072 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

TenKile  strength. 

1 

7,000    ,         7,000 
8,000             8,000 
9,000             9,000 
10,000    .        10,000 
11,000    ;        11,000 
12,000    1        12,000 
13.000    '        13,000 
14,000            14,000 
15,000            15,000 
16.000    '        16.000 

.00005 

.00005 

.00018 

.00013 

17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
27,120 

17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,120 

.00060 

.00042 

1 

.00239 

.00179 

4 


Fractured  1".4  from  neck.     Appearance,  line  granular,  light  gray. 
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Top  Carriage. 

No.  6250. 

Marks,  T  C  147. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
perinch. 

SuccoBBiYe 

elongation 

perinch. 

Permanent 
set. 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

Inch. 
0. 
.00006 
.00012 
.00018 

.mm 

.00029 
.00084 
.00041 
.00049 
.00057 
.00064 
.00070 
.00079 
.00088 
.00098 
.00108 
.00118 
.00128 
.00189 
.00154 
.00169 
.00185 
.00204 

Inch. 
0. 

.00006 
.00006 
.00006 
.00005 
.00006 
.00005 
.00007 
.00006 
.00008 
.00007 
.00006 
.00009 
.00009 
.00010 
.00010 
.00010 
.00010 
.00011 
.00015 
.00015 
.00016 
.00019 

Inch. 
0. 

Inch. 
0. 

Tuitial  load. 

.00004 

.00004 

1 

1 

.00006    1        .00004 

1 

.00027 

.00019 

1 

1 

.00228    :        .00019 

t ... 

25,000    1        25.000 

.00248 
.00275 

.00025 
.00027 

26,000 
81,110 

26,000 
81, 110 

.00092 

.00005 

Tensile  strengrth. 

*     1                       1              "     'I 

Fractured  ".5  from  neck.     Appearance,  fine  granular,  light  gray. 
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Top  Carriage. 

No.  6328. 

Marks,  T  C  163. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Biicceasive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

! 

Remarks. 

* 

Total. 

Per  square 
Inch. 

PoundA. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

21,000 

25,000 

30,470 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

80,470 

Inch, 

0. 

\  00005 
.00010 
.00015 
.00021 
.00027 
.00032 
.00040 
.00047 
.00054 
.00062 
.00071 
.00080 
.00089 
.00099 
.00109 
.00120 
.00131 
.00142 
.00158 
.00171 
.00189 
.00207 
.00230 
.00251 

Inch. 
0. 
.00005 

.00005 
.00005 
.00006 
.00006 
.00005 
.00008 
.00007 
.00007 
.00008 
.00009 
.00009 
.00009 
.00010 
.00010 
.00011 
.00011 
.00011 
.00016 
.00013 
.00018 
.00018 
.00023 
.00021 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

m 

.00001 

.00001 

.00008 

.00007 

1 

1 

.00022 

.00014 

1 

1 

1 

1 

.00075 

.00053 

Tensile  strength. 

Fractured  1"  from  neck.     Appearance  fine  granular,  light  gray. 
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Top  Carriage. 

No.  6440. 

Marks,  T  C  171. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonsation 
per  Inch. 

Socceaslye 

elongation 

per  inch. 

Permanent 
set. 

Succeasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

18,300 

Pounds. 

1,000 

2,000 

8.000 

4,-000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,  UN) 

18,800 

Inch. 
0. 

.00007 
.00012 
.00021 
.(NKXX) 
.00089 
.00049 
.00059 
.00069 
.00080 
.00094 
.00107 
.00120 
.00188 
.00157 
.00179 
.00209 
.00289 

Inch. 
0. 

.00007 
.00005 
.00009 
.00009 
.00009 
.00010 
.00010 
.00010 
.00011 
.00014 
.00018 
.00018 
.00018 
.00019 
.00022 
.00080 
.00080 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00008 

.00006 

.00029 

.00021 

Fractured  at  the  neck.     Appearance  fine  granular,  dark  gray. 
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Chassis  Rail. 

No.  6187. 

Marks,  C  R  132. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
incn. 

Remarks. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

34,760 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

34,760 

Inch. 
0. 

.00006 
.00009 
.00015 
.00023 
.00028 
.00038 
.00040 
.00046 
.00051 
.00058 
.00065 
.00071 
.     .00078 
.00086 
.00093 
.00101 
.00110 
.00119 
.00128 
.00138 
.00149 
.00160 
.00170 
.00182 
.00200 
.00218 
.00233 
.00252 

Inch. 
0. 

.00006 
.00003 
.00006 
.00008 
.00005 
.00005 
.00007 
.00006 
.00005 
.00007 
.00007 
.00006 
.00007 
.00006 
.00007 
.00006 
.00009 
.00009 
.00009 
.00010 
.00011 
.00011 
.00010 
.00012 
.00018 
.00018 
.00015 
.00019 

Inch. 
0. 

Inch. 
0. 

Initial  Ujcd. 

.00002 

.00002 

.00007 

.00005 

d 

. 

.00014 

.00007 

.00072 

.00058 

Tensile  strength. 

Fractured  1".2  from  neck.     Appearance  fine,  granular,  light  gray, 
mottled. 
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Bask  Ring. 

No.  6084. 

Marks,  B  R  112. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Len^h  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SucceasiTe 

elongation 

per  inch. 

Permanent 
Bet. 

SuoceaBive 

Total. 

Per  square 
inch. 

permanent,               Remarks, 
set.        1 

P[mnds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

82,280 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

32,280 

Irtch. 
0. 
.00005 
.00012 
.00017 
.00023 
.00030 
.00086 
.00041 
.00050 
.00057 
.00063 
.00071 
.00079 
.00087 
.00096 
.00103 
.00112 
.00122 
.00134 
.00145 
.00158 
.00172 
.00183 
.00200 
.00220 
.00236 
.00258 

Inch. 
0. 
.00005 
.00007 
.00005 
.00006 
.00007 
.00006 
.00005 

.mm 

.00007 
.00006 

.00008 
.00008 
.00008 
.00009 
.00007 
.00009 
.00010 
.00012 
.00011 
.00013 
.00014 
.00011 
.00017 
.00020 
.00016 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenfdle  strength. 

, 

.00002 

.00002 

1 

.00008 

.00006 

.00019 

.00011 

.00071 

.00052 

Fractured  at  the  neck.     Appearance,  fine  granular,  gray. 
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Base  Ring. 

No.  6107. 

Marks,  B  R  114. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pmmds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

31,900 


Per  BQ  uarc 
Inch. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

81,900 


Elonsatlon 
per  Inch. 


Inch. 
0. 

.00006 
.00012 
.00019 
.00025 
.00082 
.00088 
.00043 
.00051 
.00060 
.00066 
.00073 
.00060 
.00090 
.00100 
.00106 
.00118 
.00128 
.00140 
.00152 
.00166 
.00181 
.00201 
.00219 
.00241 
.00263 


SuccenlTe 

elongation 

perinch. 


Inch. 
0. 

.00006 
.00006 
.00007 
.00006 
.00007 
.00006 
.00005 
.00008 
.00009 
.00006 
.00007 
.00007 
.00010 
.00010 
.00008 
.00010 
.00010 
.00012 
.00012 
.00014 
.00015 
.00020 
.00018 
.00022 
.00022 


Permanent 
set. 


SucccMive 

permanent 

set. 


Remarks. 


Inch, 
0. 


.00001 


Inch. 
0. 


.00001 


.00006 


.00021 


00077 


.00007 


,00018 


Initial  load. 


.00066    I 


Tensile  strength. 


Fractured  ".9  from  neck.     Appearance,  fine  granular,  gray. 
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Base  Rino. 

No.  6128. 

Marks,  B  R  116. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonffadon 
per  inch. 

Saccessive 

elongation 

permch. 

Permanent 
set. 

Suooeasive 

permanent 

set. 

Remarks. 

Total. 

Persqaare 
Inch. 

Pounds. 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

25,800 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

25,800 

Inch. 
0. 
.00005 

.00011 
.(NNn9 
.0(N)22 
.00090 
.00086 
.00048 
.00060 
.00069 
.00067 
.00077 
.00086 
.00094 
.00104 
.00114 
.00129 
.00140 
.00152 
.00171 
.00188 
.00211 
.00288 
.00270 
.00804 

Inch. 
0. 
.00006 

.00006 
.00008 

.00006 
.00006 
.00006 
.00007 
.00007 
.00009 
.00006 
.00010 
.00009 
.00008 
.00010 
.00010 
.00015 
.00011 
.00012 
.00019 
.00017 
.00028 
.00027 
.00032 
.00034 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00002 

.00002 

.00012 

.00010 

.00032 

.00020 

.00113 

.00081 

Fractured  ".7  from  neck.     Appearance,  fine  granular,  light  gray. 
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Base  Ring. 


\ 


No.  6139. 

Marks,  B  R  119. 

Diameter,  1".  129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Sncceflsive 

elongation 

perlnch. 

Permanent 
set. 

Inch. 
0. 

Successive 

permanenl 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

28,900 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

28,900 

Inch. 
0. 
.00006 

.00012 
.00018 
.00025 
.00030 
.00037 
.00044 
.00050 
.00058 
.00067 
.00075 
.00082 
.00091 
.00100 
.00110 
.00120 
.00131 
.00143 
.00154 
.00168 
.00180 
.00199 
.00217 
.00238 
.00261 

Inch. 
0. 

.00006 
.00006 
.00006 
.00007 
.00005 
.00007 
.00007 
.00006 
.00008 
.00009 
.00006 
.00007 
.00009 
.00009 
.00010 
.00010 
.00011 
.00012 
.00011 
.00014 
.00012 
.00019 
.00018 
.00021 
.00023 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00001 

.00001 

.00008 

.00007 

"-f 

.00020 

.00012 
e.... 

.00067 

.00047 

1 

i 


Fractured  1".75  from  neck.     Appearance,  fine  granular,  light  gray. 
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Base  Ring. 

No.  6152. 

Marks,  B  R  122. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonffatioii 
per  Inch. 

Successive 

eloDKation 

pel  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

,  Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

29,210 

Pounds, 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

29,210 

Inch. 
0. 
.00005 
.00011 
.00018 
.00024 
.00029 
.00085 
.00041 
.00048 
.00066 
.00062 
.00070 
.00079 
.00068 
.00097 
.00105 
.00116 
.00125 
.00186 
.00149 
.00162 
.00177 
.00192 
.00210 
.00230 
.00252 

Inch. 
0. 
.00005 
.00006 

.00007 
.00006 
.00005 
.00006 
.00006 
.00007 
.00008 
.00006 
.00008 
.00009 
.00009 
.00009 
.00006 
.00011 
.00009 
.00011 
.00013 
.00013 
.00015 
.00015 
.00018 
.00020 
.00022 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Tensile  strength. 

••••*•«••«•• 

.00001 

.00001 

.00008 

.00007 

.00020 

.00012 

.00069 

.00049 

Fractured  1"  from  neck.     Appearance,  fine  granular,  light  gray,  80 
per  cent;  dark  gray  on  one  side,  20  per  cent 
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Base  Ring. 

No.  6167. 

Marks,  B  R  127. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonsation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incb. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

81,690 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

81,690 

Inch. 
0. 

,00004 
.00010 
.00016 
.00021 
.00028 
.00033 
.00040 
.00048 
.00053 
.00068 
.00070 
.00076 
.00084 
.00098 
.00104 
.00113 
.00123 
.00134 
.00148 
.00160 
.00175 
.00190 
.00210 
.00230 
.00258 

Inch. 
0. 
.00004 
.00006 

.00006 
.00005 
.00007 
.00005 
.00007 
.00008 
.00005 
.00010 
.00007 
.00006 
.00008 
.00009 
.00011 
.00009 
.00010 
.00011 
.00014 
.00012 
.00015 
.00015 
.00020 
.00020 
.00028 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Tensile  strength. 

.00002 

.00002 

.00006 

.00006 

• 

.00022 

.00014 

.00078 

.00051 

• 

Fractured  ".60  from  neck.     Appearance,  fine  granular,  light  gray. 
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Base  Rino. 

No.  6186. 
Marks,  B  R  131. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  lengtti,  10". 


Fractured  1".5  from,  neck.     Appearance,  fine  granular,  light  gi-ay. 
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Base  Rmo. 

No.  6217. 

Marks,  B  R  139. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  mch. 

Successive 

elongation 

per  Inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

1,000 

2,(NN) 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

27,290 

Pounds. 

1.000 

2,000 

8,000 

4.000 

•     6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

27,290 

Inch. 
0. 

.00007 
.00012 
.00019 
.00025 
.00031 
.00040 
.00048 
.00055 
.00062 
.00071 
.00061 
.00091 
.00102 
.00116 
.00129 
.00146 
.00168 
.00190 
.00218 
.00259 
.00293 
.00850 

IftCh. 

0. 

.00007 
.00005 

.00007 
.00006 
.00006 

.00009 
.00006 
.00007 
.00007 
.00009 
.00010 
.00010 
.00011 
.00018 
.00014 
.00017 
.00017 
.00027 
.00028 
.00041 
.00084 
.00057 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00006 

.00005 

.00021 

.00016 

.00077 

.00066 

.00185 

.00106 

Fractured  1".3  from  neck.     Appearance,  granular,  dark  gray. 
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Base  King. 

No.  6267. 

JVIarks,  B  R  160. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loadH. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,020 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

30,020 


Elonxatioii 
per  Inch. 


Inch, 
0. 

.00006 
.00011 
.00018 
.00024 
.00030 
.00038 
.00043 
.00061 
.00059 
.00067 
.00075 
.00083 
.00091 
.00100 
.00110 
.00121 
.00131 
.00146 
.00159 
.00172 
.00189 
.00206 
.00228 
.00250 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.00006 
.00005 
.00007 
.00006 
.00006 
.00008 
.00005 
.00008 
.00008 
.00008 
.00008 
.00008 
.00006 
.00009 
.00010 
.00011 
.00010 
.00015 
.00013 
.00013 
.00017 
.00017 
.00022 
.00022 


Permanent 
set. 


Inch. 
0. 


.00001 


.00010 


Successive 
permanent 


Remarks. 


Inch. 
0.  Initial  load. 


.00001 


.00009 


,00027 


.00017 


.00072 


.00045 


Tensile  strength. 


Fractured  1".45  from  neck.     Appearance,  fine  gi'anular,  light  gray, 
mottled. 
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Base  Ring. 

No.  628(5. 

Marks,  B  R  154. 

Diameter,  I'M 29. 

Sectional  area,  1.00  square  inch. 

Ix^ngth  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SucccsHive 

elongation 

perinch. 

Permanent 
set. 

Successive 
permanent 

set. 

Remarks. 

• 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

PonmU. 

1,000 

2,000 

3,000 

4,tX)0 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,0U0 

26,000 

27.000 

Inch. 
0. 
.00004 
.00010 
.00015 
.00020 
.00026 
.00031 
.00038 
.00044 
.00051 
.00058 
.00065 
.00071 
.00080 
.00088 
.00097 
.00105 
.00114 
.00124 
.00133 
.00145 
.00158 
.00171 
.00187 
.00202 
.00222 
.00241 
.00271 

Inch. 
0. 
.000(M 
.00006 
.00005 
.00005 
.00006 
.00005 
.00007 
.00006 
.00007 
.00007 
.00007 
.00006 
.00009 
.00008 
.00009 
.00008 
.00009 
.00010 
.00009 
.00012 
.00013 
.00013 
.00016 
.00015 
.00020 
.00019 
.00030 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.00001 

.00001 

13,000 

14,000 

15.000 
16,000 
17,000 

.00007 

.00006 

18,000 

19,000 

■20,000 
21.000 
22,000 
23,000 
2-1.000 
26,000 
26,000 
27,000 

.00018 

.00011 

28,000            28,000 
28, 900            28. 900 

.00084 

.00066 

Fractured  2".  5  from  neck.     Appearance,  fine  granular,  light  gray. 
Smooth  lustrous  spot  ".10  by  ".35  in  fractured  surface. 

H.  Doc.  300 38 
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Base  Ring, 

No.  6303. 

Marks,  B  R  157. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Succenrive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

25.000 

30,980 

Pminds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25.000 

30,960 

Inch. 
0. 

.00006 
.00011 
.00017 
.00022 
.00029 
.00035 
.00041 
.00049 
.00066 
.00063 
.00070 
.00079 
.00087 
.00096 
.00105 
.00116 
.00127 
.00140 
.00152 
.00170 
.00187 
.00207 
.00225 
.00250 

Inch. 
0. 
.00006 
.00005 
.00006 
.00005 
.00007 
.00006 
.00006 
.00008 
.00006 
.00008 
.00007 
.00009 
.00008 
.00009 
.00009 
.00011 
.00011 
.00013 
.00012 
.00018 
.00017 
.00020 
.00018 
.00025 

Inch. 
0. 

1 

Initial  load. 

« 

.00001 

.00001 

1 

I 

.00008 

.00007 

.00023 

.00016 

.00075 

.00062 

1 
Tensile  strength. 

Fractured  at  the  neck.     Appearance,  fine  granular,  gray. 
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Base  Ring. 

No.  6326. 

Marks,  B  R  161. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 
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Applied  loads. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

.     7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

88,660 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

33,560 

Inch. 
0. 
.00005 
.00010 
.00015 
.00020 
.00026 
.00081 
.00086 
.00042 
.00060 
.00066 
.00063 
.00071 
.00079 
.00068 
.00097 
.00106 
.00116 
.00125 
.00137 
.00149 
.00162 
.00174 
.00190 
.00210 
.00280 
.00252 

Inch. 
0. 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
«  .00006 
.00007 
.00008 
.00008 
.00009 
.00009 
.00009 
.00010 
.00009 
.00012 
.00012 
.00018 
.00012 
.00016 
.00020 
.00020 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

1 

.00005 

.00005 

.        .... 

.00018 

.00013 

.00076 

.00058 

I 
Tensile  strenarth. 

' 

Fractured  at  the   neck.     Appearance,  fine  granular,  light  gray, 
mottled. 
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Base  Ring. 

No.  6829. 

Marks,  B  R  164. 
Diameter,!".  129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


1 

Applied  loadK. 

Total. 

Per  square 
inch. 

Pounds. 

Pounde. 

1,000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

6,000 

5,000 

6,000 

6,000 

7.000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15.000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000. 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

28,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

33,700 

:«.700 

Elongation 
per  inch. 


Inch. 
0. 
.00006 
.00011 
.00017 
.00022 
.00030 
.00037 
.00013 
.00050 
.00059 
.00066 
.00074 
.00082 
.00091 
.00100 
.00110 
.00121 
.00131 
.00142 
.00155 
.00169 
.00182 
.00200 
.00218 
.00238 
.00259 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00006 
.00005 
.00006 
.00005 
.00008 
.00007 
.00006 
.00007 
.00009' 
.00007 
.00008 
.00008 
.00009 
.00009 
.00010 
.00011 
.00010 
.00011 
.00013 
.00014 
.00013 
.00018 
.00018 
.00020 
.00021 


Permanent 
set. 

Sueecfisive 

permanent 

set. 

Inch. 
0. 

Inch. 
0. 

::::::::::::::::::::::;: 

. . 

1 

' 

'           1 

Remarks. 


Initial  load. 


,00002 


.00002 


.00009 


.00007 


.00022 


.00071 


.00013 


.00049 


Tensile  strength. 


Fractured  2".l  from  neck.     Appearance,  fine  granular,  light  gray, 
darker  section  on  one  side. 
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Base  Ring. 
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No.  6332. 

Marks,  B  R  167. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

EloDAtftion 
per  inch. 

SuceeflRive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

• 

Total. 

Per  square 

iDCh. 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

22,300 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

22,300 

Inch. 
0. 

.00006 
.00012 
.00018 
.00025 
.00030 
.00007 
.00045 
.00051 
.00059 
.00066 
.00074 
.00062 
.00092 
.00108 
.00114 
.00129 
.00142 
.00161 
.00182 
.00210 
.00250 

Inch. 
0. 

.00006 
.00006 
.00006 
.00007 
.00005 
.00007 
.00008 
.00006 
.00008 
.00007 
.00008 
.00008 
.00010 
.00011 
.00011 
.00015 
.00013 
.00019 
.00021 
.00028 
.00040 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

"*   ,06606 

.00006 

.00018 

.00012 

.00059 

.00041 

• 

Fractured  3".l  from  neck.  Appearance,  fine  granular,  liffht  gray, 
60  per  cent;  smooth  lustrous  spot  ".30  x  ".40,  surrounded  by  dark  gray 
metal,  40  per  cent. 
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Base  Ring. 

No.  63T2. 
Marks,  B  B  170. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  at«m,  10". 
GauG^ed  leogtb,  10". 


Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 


CAST  IBON   FOB  GUN   AND   HOBTAB   CABBIAGIfiS. 


599 


Base  Kiko. 

No.  0441. 

Marks,  B  R  172. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


ToUl. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

80,080 


Per  square 
Inch. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

30,080 


EloxiKation 
per  inch. 


Inch. 
0. 

.00007 
.00014 
.00020 
.00028 
.00088 
.00040 
.00049 
.00067 
.00065 
.00072 
.00060 
.00090 
.00100 
.00110 
.00122 
.00188 
.00148 
.00161 
.00179 
.00199 
.00221 
.00246 
.00272 
.00610 


Successive 

elongation 

perinch. 


Inch. 
0. 

.00007 
.00007 
.00006 
.00008 
.00006 
.00007 
.00009 
.00006 
.00006 
.00007 
.00006 
.00010 
.00010 
.00010 
.00012 
.00011 
.00016 
.00013 
.00018 
.00020 
.00022 
.00024 
.00027 
.00044 


Permanent 
set. 


SucceasiTc 

permanent 

set. 


Inch. 
0. 


,00007 


.00014 


,00040 


.00128 


Inch. 
0. 


.00007 


.00007 


.00026 


.00068 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  at  the  neck.     Appearance,  fine  granular,  dark  gray. 
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Racer. 

No.  6106. 

Marks,  R  113. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loAds. 

Elongation 
per  nch. 

Inch. 
0. 

.00007 
.nnoi2 

SuccesBiTe 

elongation 

per  Inch. 

Inch. 
0. 

.00007 
.00005 
.00008 
.00006 
.00006 
.00008 
.00008 
.00007 
.00007 
.00008 
.00009 
.00009 
.00010 
.00009 
.00008 
.00010 
.00011 
.00013 
.00012 
.00014 
.00016 
.00021 
.00018 
.00021 

Permanent 
set 

8ucce«Rlve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,610 

Pounds. 
1.000 
2,000 
8,000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

4,000          .nno20 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000  . 

.    22,000 

23,000 

24,000 

26,000 

31,610 

..00026 
.00032 
.00040 
.00048 
.00055 
.00062 
.00070 
.00079 
.00088 
.00098 
.00107 
.00115 
.00125 
.00136 
.00149 
.00161 
.00175 
.00T91 
.00212 
.00230 
.00251 

.00001 

.00001 

.00006 

.00007 

.00023 

.00015 

.00068 

.00045 

Fiuctured  1".2  from  neck.     Appearance,  fine  granular,  gray. 
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Racer. 

No.  6108. 

Marks,  R  115. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loadH. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

33,020 


Per  8qiiarc 
inch. 


Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

33,020 


Ploniratinn  Successive 


Inch. 
0. 
.00006 
.00011 
.00017 
.00022 
.00029 
.00035 
.00011 
.00047 
.00052 
.00060 
.00068 
.00074 
.00081 
.00090 
.00099 
.00107 
.00114 
.00123 
.00132 
.00144 
.00156 
.00168 
.00180 
.00195 
.00210 
.00230 
.00250 


Inch. 

0. 
.00006 
.00005 
.00006 
.00005 
.00007 
.00006 
.00006 
.00006 
.00005 
.00008 
.00008 
.00006 
.00007 
.00009 
.00009 
.00008 
.00007 
.00009 
.00009 
.00012 
.00012 
.00012 
.00012 
.00015 
.00015 
.00020 
.00020 


Permanent 
set 


Inch. 
0. 


Successive 

permanent 

set. 


Inch. 
0. 


Remarks. 


Initial  load. 


.00001 


.ooboi 


.00007 


.00006 


.00011 


.00004 


.00061 


.00050 


Tensile  strength. 


Fractured  at  the  neck.     Appearance  fine  granular,  gray. 
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Racer. 

No.  6130. 

Marks,  R  118. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.00006 
.00010 
.00017 
.00025 
.00032 
.00087 
.00045 
.00051 
.00059 
.00068 
.00077 
.00087 
.00096 
.00106 
.00116 
.00127 
.00188 
.00155 
.00168 
.00184 
.00201 
.00225 
.00247 
.00277 

Successiye 

Permanent 
set. 

Successive 

permanent 

8et. 

RemarkK. 

Total. 

Per  BQuare 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000   . 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

27,020 

elongation 
per  inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

27,020 

Inch. 
0. 
.00006 

.00004 

Inch. 
0. 

Inch. 
0. 

InitiaMood. 
Tendle  strength. 

. 

.00007 
.00008 

.00007 
.00005 

.00008 
.00006 
.00008 
.00009 
.00009 
.00010 
.00009 
.00010 
.00010 
.00011 
.00011 
.00017 
.00018 
.00016 
.00017 
.00024 
.00022 
.OOOW 

.00005 

.00005 

.00009 

.00004 

.00027 

.00018 

.00079 

.00062 

•••••""•"•"• 

Fractured  2".  6  from  neck.     Appearance  fine  granular,  gray. 
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Racer. 
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No.  6160. 

Marks,  R  121. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

EloDffation 
permch. 

SuccessiTe 

eloDffatioii 

permch. 

Successive 

Remarks. 

Total. 

Per  square 
Inch. 

pemwieiit  pennanent 
*®^     ■  1        set. 

Pounds. 

1,000 

2,000 

8,000 

4.000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

27,420 

Founds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

27,420 

Inch. 
'    0. 

.00006 

.00011 
.00017 
.00022 

.oonw) 

.00087 
.00042 
.00061 
.00068 
.00066 
.00072 
.00082 
.00091 
.00100 
.00111 
.00121 
.00181 
.00148 
.00166 
.00172 
.00188 
.00206 
.00222 
.00260 

Inch. 
0. 

.00006 
.00006 
.00006 
.00006 
.00008 
.00007 
.00006 
.00009 
.00007 
.0000^^ 
.00007 
.00010 
.00009 
.00009 
.00011 
.00010 
.00010 
.00012 
.00018 
.00016 
.00016 
.00018 
.00016 
.00028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenirth. 

.......... 

....... .....| 

.00001 

.00001 

( 

.00008 

.00007 

1 

.00021 

.00018 

...  .. 

.00064 

.00048 

Fractured,  at  the  neck.     Appearance  fine  gi*anular,  light  gray. 
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Racer. 

No.  6166. 

Marks,  R  126. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24.000 

26,000 

26,000 

81,980 


Per  square 
Inch. 


Pound«> 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

28,000 

24.000 

26,000 

26,000 

81,980 


Flnnimtion '  Successive 


Inch. 

0. 
.00007 
.00012 
.00019 
.00026 
.00081 
.00039 
.00(M5 
.00062 
.00060 
.00067 
.00074 
.00082 
.00090 
.00100 
.00111 
.00119 
.00129 
.00139 
.00160 
.00163 
.00178 
.00192 
.00210 
.00229 
.00260 


Twh. 

0. 
.00007 
.00006 
.00007 
.00006 
.00006 
.00006 
.00006 
.00007 
.00008 
.00007 
.00007 
.00008 
.00008 
00010 
.00011 
.00008 
.00010 
.00010 
.00011 
.00013 
.00016 
.00014 
.00018 
.00019 
.00021 


Penuanent 
set. 


SucceBSive 

'  permanent 

set. 


Inch. 


Inch. 


0. 


0. 


,00001 


.00010 


.00023 


.00069 


.00004 


.00006 


,00013 


.00046 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  1".60  from  neck.     Appearance,  fine  granular,  light  gray. 
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Racer. 

No.  6190. 

Marks,  R  134. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Poundf. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

85,280 


Per  square 
incn. 


Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

85,280 


Elonsatlon 
per  inch. 


Inch. 
0. 

.00005 
.00010 
.00015 
.00021 
.00026 
.00081 
.00037 
.00043 
.00060 
.00056 
.00062 
.00070 
.00077 
.00083 
.00090 
. 00099 
.00106 
.00113 
.00121 
.00132 
.00141 
.00151 
.00162 
.00176 
.00189 
.00202 
.00220 
.00239 
.00260 


Successive 

eloDfation 

per Inch. 


Inch. 
0. 

.00005 
.00005 

.oooa=> 

.00006 
.00005 
.00005 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00006 
.00007 
.00009 
.00007 
.00007 
.00008 
.00011 
.00009 
.00010 
.00011 
.00014 
.00013 
.00013 
.00018 
.00019 
.00021 


Permanent 
set. 


Successive 
permanent 

set. 


Inch. 


0. 


Inch. 


0. 


Remarks. 


Initial  load. 


,00001 


.UOOOl 


.00003 


.00002 


,00011 


.00008 


.00071 


00060 


Tensile  strength. 


Fractured  at  the  neck.     Appearance,  line  granular,  light  gray. 
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Racer. 

No.  6216. 

Marks,  B  138. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Poundt. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

35,340 


Per  square 
inch. 


Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

35,340 


Elongation 
permch. 


Inch. 
0. 
.00006 

.00010 
.00017 
.00021 
.00028 
.00034 
.00040 
.00047 
.00053 
.00060 
.00068 
.00073 
.00081 
.00090 
.00098 
.00106 
.00117 
.00127 
.00136 
.00149 
.00160 
.00172 
.00180 
.00204 
.00221 
.00248 
.00270 


Sucoessive 

elongation 

perlnch. 


Inch. 
0. 
.00006 
.00004 

.00007 
.00004 
.00007 
.00006 
.00006 
.00007 
.00006 
.00007 
.00006 
.00005 
.00008 
.00009 
.00006 
.00010 
.00009 
.00010 
.00009 
.00013 
.00011 
.00012 
.00017 
.00015 
.00017 
.00027 
.00022 


Permanent 
set. 


Inch. 
0. 


SucoeniTe 

permanent 

set 


Inch. 
0. 


.00001 


.00001 


.00006 


.00007 


.00018 


.00010 


.00082 


.00064 


'pton^fi.rlrR, 


Initial  load. 


Tensile  strength. 


Fractured  2".  2  from  neck.     Appearance,  fine  granular,  light  gray. 
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Racer. 

No.  6244. 

Marks  R 141. 

Diameter,  1".129. 

Sectional  area,  1.00  square  in^h. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loodn. 


Total. 


Per  square 
incn. 


Pounds. 

I\)und8. 

1,000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

5,000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22.000 

23,000 

23,000 

24,000 

24,000 

25,000 

25.000 

26.000 

26.000 

27,000 

27,000 

28,000 

28.000 

84,420 

31.420 

«i^„^H««  Successive 

^™  Sfil     elongation 

per  Inch.  ;  peHnch. 


Inch. 
0. 
.00005 

.00011 
.00018 
.00023 
.00029 
.00035 
.00041 
.00048 
.00055 
.00061 
.00069 
.00076 
.00082 
.00089 
.00098 
.00108 
.00117 
.00127 
.00138 
.00148 
.00160 
.001?2 
.00188 
.0020^ 
.00220 
.00238 
.00261 


Inch. 

0- 
.00005 

.00006 

.00007 

.00005 

.00006 

.00006 

.00006 

.00007 

.00007 

.00006 

.00006 

.00007 

.00006 

.00007 

.00009 

.00010 

.00009 

.00010 

.00011 

.00010 

.00012 

.00012 

.00016 

.00015 

.00017 

.00018 

.00028 


Pennanent 
set. 


Succeflsive 

permanent 

set. 


Inch. 
0. 


Inch. 
0. 


Remarks. 


Initial  load 


0. 


.00007 


.00007 


.00017 


.00010 


.00073 


.00056  I 


Tensile  strength. 


Fractured  3".  2  from  neck.     Appearance  fine  granular,  light  gray. 
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IIacer. 

No.  6245, 

Marks,  R  142. 

Diameter,  1".  129. 

Sectional  area,  1.00  s<iuarc  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applietl  loHdh 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 

s.ooo 

9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
'22.000 
23,000 
2i,(m 
25,000 
26.000 
27.000 
3:},  750 


Per  square 
ln<*h. 


Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26.000 

27,000 

33,750 


Elongation 


.SueceasWe 


iK>rTnph     elongation 
ptr  men.  .     . 


per  inch. 


Inch. 

Inch. 

0. 

0. 

.00005 

.00005 

.00011 

.00006 

.00017 

.00006 

.00022 

.00005 

.00028 

.OOOOt) 

.0003!) 

.000ft5 

.00039 

.00006 

.00046 

.00007 

.ooavi 

.00006 

.00060 

.00008 

.00067 

.00007 

.00074 

.00007 

.00081 

.00007 

.00090 

.00009 

.00100 

.00010 

.00110 

.00010 

.00120 

.00010 

.00131 

.00011 

.00142 

.00011 

.001&4 

.00012 

.00170 

.00016 

.00185 

.00015 

.00203 

.00018 

.00221 

.00018 

.00249 

.00028 

.00274 

.00025 

Permanent 
set. 


I  Suce€«dvc  I 

I>ennanent; 

set.        i 


RemarkH. 


I       Inch. 

■    0. 


0. 


Inch. 


I 


Initial  load. 


.00001    I 


.00005 


.00020 


.00090 


.00001 


.OOOM 


,00015 


.00070 


Tensile  ulrength. 


Fractured  2".t)  from  neck.      Appearance  line  granular,  light  gray. 
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Bacek. 

No.  6247. 

Marks,  R  144. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

.24,000 

25,000 

26,000 

27,000 

82,900 


!  Per  square 


Sana 
nch. 


Inc 


Founds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

82,900 


Elongation 


Succeflaive 
elongation 


p*'^""-  risx^s: 


Inch. 
0. 
.00006 

.00011 
.00016 
.00021 
.00028 
.00062 
.00089 
.00046 
.00061 
.00060 
.00067 
.00073 
.00082 
.00090 
.00099 
.00109 
.00118 
.00128 
.00189 
.00150 
.00161 
.00177 
.00190 
.00210 
.00227 
.00251 


Inch. 
0. 
.00006 
.00005 
.00005 
.00006 
.00007 
.00004 
.00007 
.00007 
.00005 
.00009 
.00007 
.00006 
.00009 
.00006 
.00009 
.00010 
.00009 
.00010 
.00011 
.00011 
.00011 
.00016 
.00013 
.00020 
.00017 
.00024 


Permanent 
set. 


Inch. 
0. 


Snccessiye 

permanent 

set. 


Inch. 
0. 


Remarks. 


Initial  load. 


.00008 


.00008 


.00010  !   .00007 


.00021 


.00011 


.00078 


.00067 


Tensile  strength. 


Fractured  V\Z  from  neck.     Appearance  fine  granular,  gray. 
H.  Doc.  300 39 
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Racer. 

No.  6249. 

Marks,  R  146. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


T^-'-  i^T"" 


I 


Foundti. 

1,000 

2.000 

S,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27.000 

38,690 


Poundif. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

88,690 


per  Inch.      ^^^^h. 


Irich. 

0. 
.00004 
.00009 

.00018 
.00019 
.00024 
.00081 
.00060 
.00044 
.00051 
.00056 
.00066 
.00078 
.00080 
.00089 
.00099 
.00108 
.00119 
.00128 
.00189 
.00151 
.00168 
.00179 
.00195 
.00210 
.00288 
.00266 


Inch. 

0. 
.00004 
.00005 
.00004 
.00006 
.00005 
.00007 
.00008 
.00005 
.00007 
.00007 
.00008 
.00007 
.00007 
.00009 
.00010 
.00009 
.00011 
.00009 
.00011 
.00012 
.00012 
.00016 
.00016 
.00015 
.00028 
.00026 


Penwjnent  pennanent; 

**^-  set.       I 


Kcmarks. 


Irwh. 


Ineh. 


0. 


0. 


Initial  load 


.00001 


.00001 


.00007 


.00006 


,00021 


.00014 


.00078 


.00067 


Tensile  strength. 


Fractured  1",6  from  neck.     Appearance,  line  granular,  light  gray. 
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Uackr. 

No.  6251. 

Marks,  R  148. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


JHmnda. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,100 

29,400 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

29,400 


Elongation 
per  inch. 


Inch. 
0. 
.00006 
.00011 
.00017 
.00022 
.00029 
.00086 
.00042 
.00060 
.00057 
.00063 
.00071 
.00060 
.00089 
.00099 
.00109 
.00119 
.00180 
.00141 
.00158 
.00170 
.00188 
.00204 
.00226 
.00250 


Succeeslye 

elongation 

per  inch. 


Inch. 
0. 
.00006 

.00005 
.00006 
.00005 

.00007 
.00007 
.00006 
.00006 
.00007 
.00006 
.00008 
.00009 
.00009 
.00010 
.00010 
.00010 
.00011 
.00011 
.00012 
.00017 
.00018 
.00016 
.00022 
.00024 


Permanent 
■et. 


Inch. 
0. 


SuccesBive 

permanent 

set 


Inch. 
0. 


Remarks. 


Initial  load. 


,00002 


00002 


,00011 


.00009 


.00028 


.00017 


,00079 


.00051 


TenHlle  strength. 


Fractured  ".5  from  heck.     Appearance,  granul&r,  gray. 
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Racer. 

No.  6266. 

Marks,  R  149. 
Diameter,  1".  129. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Total. 


Persqoare 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

H,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

38,820 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

88,820 


Elongatloii 
per  Inch. 


Inch. 
0. 
.OOOOi 

.00010 
.00015 
.00021 
.00028 
.00032 
.00088 
.00044 
.00062 
.00058 
.00065 
.00072 
.00080 
.00068 
.00096 
.00104 
.00118 
.00122 
.00182 
.00144 
.00165 
.00109 
.00181 
.00196 
.00212 
.00281 
.00286 


Buocefldve 

elongation 

perlnch. 


Inch. 
0. 

.00004 
.00006 
.00005 
.00006 
.00007 
.00004 
.00006 
.00006 
.00006 
.00006 
.00007 
.00007 
.00008 
.00006 
.00006 
.00006 
.00009 
.00009 
.00010 
.00012 
.00011 
.00014 
.00012 
.00017 
.00014 
.00019 
.00025 


Permanent 
set 


0. 


Inch. 


Successive 

permanent 

set. 


0. 


Inch. 


Remarks. 


Initial  load. 


00001 


.00001 


.00005 


.00001 


.00016 


.00011 


.00073 


.00057 


Tensile  stxength. 


< 

Fractured  ",75  from  neck.     Appearance,  fine  granular,  light  gray, 
mottled. 
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Racer. 

No.  6268. 

Marks,  E  151. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Len^h  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

ElonffBtion 
per  inch. 

SucceaslTe 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

1 

Total. 

Per  square 
Incn. 

Pwmde. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

80,900 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 

vi,{m 

13,000 
14,000 
15,000 
16,000 
17,000 

iTiCh. 

0. 
.00006 

.00012 
.00019 
.00024 
.00030 
.00067 
.00042 
.00049 
.00067 
.00068 
.00070 
.00079 
.00088 
.00098 
.00106 
.00117 

Inch. 
0. 
.00006 
.00006 
.00007 
.00005 
.00006 
.00007 
.00006 
.00007 
.00008 
.00006 
.00007 
.00009 
.00009 
.00010. 
.00006 
.00011 
.00010 
.00012 
.00012 
.00012 
.00016 
.00015 
.00023 
.00022 
.00022 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

■ 

.00002    1        .00002 

1 

j 

.00010    j        .00006 

1 

18,000            .00127 
19,000    f        .00139 

1 

1 

20.000 
21.000 
2Z,000 
23.000 
24,000 
25,000 
26,  (NK) 
80,900 

.00151 
.00163 
.00179 
.00194 
.00217 
.00289 
.00261 

.00025 

.00015 

.00082 

.00067 

\ 


Fractured  at  the   neck.     Appearance,  fine  granular,  light  gray, 
BQottled. 
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Racer. 

No.  6285. 

Marks,  R  152. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loadK. 


Total. 


PoufuU. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

88,670 


Per  square 
incn. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

88,670 


Elonntion 
per  incb. 


Inch. 

.00005 

.00010 
.00015 
.00021 
.00027 
.00082 
.00040 
.00046 
.00062 
.00060 
.00067 
.00078 
.00061 
.00090 
.00099 
.00106 
.00118 
.00128 
.00140 
.00152 
.00168 
.00179 
.00200 
.00217 
.00240 
.00262 


SncoenlTe 

elonsaUon 

per  inch. 


Inch. 


0. 


Permanent 
set. 


00005 
.00005  I 

.00005  ; 

.00006  < 

.00006  ; 

.00005  I 

.00006 
.00006 
.00006  i 
.00008 

.00007  I 
.00006 
.00006 
.00009  I 

.00009 
.00009 
.00010 
.00010 
.00012 
.00012 
.00011 
.00016 
.00021 
.00017 
.00028 
.00022 


Successive 
permanent 

set. 


Inch, 


Inch. 


0. 


0. 


0. 


.60006 


.00006 


.00019 


.00061 


.00018 


.00062 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  ".55  from  neck.    Appearance,  fine  granular,  light  gray. 
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Racer. 

No.  6287. 

Marks,  R  155. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Liength  of  stem,  10." 

Gauged  length,  10". 


Applied  loads. 


Total. 


Persqnare 
Inch. 


Pounds. 

Pounds. 

1,000 

1,000 

2,000 

2.000 

S,000 

8,000 

4,000 

4.000 

5,000 

5,000 

6,000 

6,000 

7,000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

16,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19.000 

20,000 

20.000 

21,000 

21,000 

22.000 

22,000 

28,000 

28,000 

24  000 

24,t)00 

26,000 

25,000 

26.000 

26,000 

27,000 

27,000 

28,000 

28,000 

35,800 

85.800 

Blongation 
per  inch. 


Inch 
0. 

.00006 
.00010 
.00017 
.00022 
.00028 
.00083 
.00039 
.00046 
.00060 
.00068 
.00067 
.00078 
.00079 
.00067 
.00096 
.00102 
.00110 
.00120 
.00180 
.00140 
.00161 
.00162 
.09178 
.00192 
.00212 
.00230 
.00252 


Succenive 

elongation 

per  inch. 


iTich. 
0. 

.00006 
.00004 
.00007 
.00006 
.00006 
.00006 
.00006 
.00007 
.00004 
.00006 
.00009 
.00006 
.00006 
.00006 
.00009 
.00006 
.00006 
.00010 
.00010 
.00010 
.00011 
.00011 
.00016 
.00014 
.00020 
.00018 
.00022 


Permanent 
set. 


Succenive 

permanent 

set. 


RemarkK. 


Inch. 


0. 


.00001 


,00007 


00017 


.00075 


Inch. 
0.  Initial  load. 


00001 


,00006 


.00010 


.00058 


Tensile  strength. 


Fractured  3".  6  from  neck.     Appearance,  fine  granular,  light  gray. 
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Racer. 

No.  6304. 

Marks,  B  159. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem  10". 

Gauged  length,  10". 


, 

Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1.000 

2.000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

25,000 

26,000 

27.000 

84,100 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

34,100 

Inch. 
0. 

.00006 
.00012 
.00018 
.00022 
.00028 
.00033 
.00040 
.00047 
.00053 
.00060 
.00068 
.00075 
.00083 
.00091 
.00102 
.00110 
.00119 
.00129 
.00140 
.00151 
.00164 
.00180 
.00198 
.00212 
.00232 
.00256 

Inch. 
0. 

.00006 
.00006 
.00006 
.00004 

Inch. 
0. 

Inch. 
0, 


Initial  load. 

•""•" "'I 

.......■•.•.I---------'-- 

Tensile  strength. 

.00006 
.00005 

.00007 
.00007 
.00006 

.00007 
.00008 
.00007 
.00006 

.00008 
.00011 
.00008 
.00009 
.00010 
.00011 
.00011 
.00018 
.00016 
.00013 
.00019 
.00020 
.00024 

"".6666i 

.00001 

1 

.00009 

.00008 

.00020 

.00011 

.00078 

.00058 

Fractured  ".85  from  neck.     Appearance,  fine  granular,  gray, 
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Rageb. 

No.  6326. 

Marks,  R  160. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loActe. 

ElongatloD 
permch. 

Successive 

Sucoessiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
Incn. 

per  inch.          '^'• 

1 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

28.000 

24,000 

25,000 

26,000 

84,500 

I^tmdn. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

84,500 

Inch, 
0. 
.00005 

.00010 
.<MNn6 
.00020 
.00026 
.00081 
.00068 
.00045 
.00061 
.00059 
.00067 
.00074 
.00081 
.00090 
.00100 
.00110 
.00120 
.00181 
.00141 
.00158 
.00160 
.00184 
.00204 
.00226 
.00249 

Inch. 

0. 
.00005 
.00005 
.00006 
.00004 
.00006 

.on(X)5 

.00007 

.00006 
.00008 
.00008 

.00007 
.00007 
.00009 

.00010 
.00010 
.00010 
.00011 
.08010 
.00012 
.00016 
.00015 
.00020 
.0(Ntt2 
.00028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Tensile  strength. 

.OUOOl 

.00001 

1 ;:: 

1 

.00007 

.00006 

.00020 

.OOOIS 

.00073 

.00053 

Fractured  1".2  from  neck.     Appearance,  fine  granular,  gray. 


618 


OAST  IBON  FOB  GUN   AND  MOBTAB  CABBIAGES. 


Racer. 

No.  6327. 

Marks,  R  162. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonffatfon 
per  inch. 

SuccesfdTe 

elongation 

per  inch. 

Permanent 
set. 

Inch. 
0. 

Suceeffiive 

permanent 

set 

Inch. 
0. 

Remark*. 

1 

Total. 

Per  square 
Inch. 

Founds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,UU0 

18,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27.000 

84,890 

Pounds, 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

25,000 

26,000 

27,000 

•     84,890 

Inch, 
0. 
.00006 

.00012 
.00018 
.00023 
.00080 
.00036 
.00042 
.00049 
.00067 
.00062 
.00070 
.00077 
.00086 
.00094 
.00102 
.00113 
.00121 
.00188 
.00146 
.00167 
.00172 
.00185 
.00208 
.00220 
.00241 
.00269 

Inch. 
0. 

.00006 
.00006 

.00006 

Initial  load. 
Tensile  strength. 

t 

t 

.00005 
.00007 

( 

.00006 

.00006 

.00007    , 

.00008  ' 

.00005 

.00008 

.00007 

.00009 

.00008 

.00008 

• 

.00002 

.00002 

.00008 

.00006 

.00011 

.00008 
.00012 
.00013 
.00011 
.00015 
.00013 
.00018 
.00017 
.00021 
.0002& 

.00020 

.00012 

***"*■**      ••• 

.00084 

.00064 

Fractured  ".7  from  neck.     Appearance,  fine  granular,  gray. 
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Racer. 

No.  6830. 

Marks,  R  165. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

18,000 

14.000 

15.000 

16.000 

17,000 

18,000 

19,000 

ao.ooo 

21,000 
22.000 
28.000 
24.000 
25,000 
36.000 
27.086 
31,820 


Per  square 
IncD. 


Pound$. 

1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20.000 

21.000 

22,000 

23.000 

24,000 

25,000 

26.000 

27,000 

31,820 


Eloneatlon 
per  Inch. 


Inch. 
0. 

.00006 
.00012 
.00017 
.00024 
.00029 
.00086 
.00041 
.00047 
.00066 
.00063 
.00069 
.00077 
.00086 
.00096 
.00106 
.00114 
.00123 
.00134 
.00146 
.00156 
.00168 
.00184 
.00196 
.00216 
.00286 
.00266 


Sucoeflslve 

elongation 

per  inch. 


Inch. 
0. 
.00006 
.00006 
.00005 
.00007 
.00005 
.00007 
.00005 
.00006 
.00009 
.00007 
.00006 
.00006 
.00009 
.00010 
.00009 
.00009 
.00009 
.00011 
.00012 
.00010 
.00012 
.00016 
.00012 
.00020 
.00020 
.00020 


Permanent!  S«ocejjive 
--f  permanent 

^^  set. 


Inch. 
0. 


Inch. 
0. 


.U0004 


.00004 


.00007 


.UU008 


twon 


.uuuio 


.00068 


.00051 


Remarkio. 


Initial  load. 


i*enslle  strength. 


Fractured  1"  from  the  neck.     Appearance,  fine  granular,  light  gray 
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Racer. 

No.  6331. 

Marks,  R  166. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem  10". 

Gauged  length,  10". 


Applied  loads. 

EloDffation 
I>er  inch. 

Successive 

elongation 

per  inch. 

Pennanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

1 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,900 

Ptmnda. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,UU0 

24,000 

25,000 

29,900 

Inch. 
0. 

.00007 
.00012 
.00020 
.00027 
.00083 
.00040 
.00048 
.00055 
.00062 
.OOOTl 
.00080 
.00090 
.00100 
.OOUO 
.00123 
.00138 
.00151 
.00171 
.00190 
.00219 
.00245 
.00277 
.00619 
.00871 

Inch. 
0. 

.00007 
.00005 
.00008 
.00007 
.00006 
.00007 
.00008 
.00007 
.00007 
.00009 
.00009 
.00010 
.00010 
.00010 
.00018 
.00015 
.00018 
.00020 
.00019 
.00029 
.00026 
.00032 
.00042 
.00052 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

. 

1 

■ 

i 

Tensile  strength. 

.06664 

.00004 

.00017 

.00013 

1 

i 

.0U050 

.00033 

.00182 

.00182 

Fractured  ".3.  from  neck.     Appearance,  fine  granular,  gray. 
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CAST   IBOK   FOB   GXJ^   AND  HOBTAB  OABBIAGES. 
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Racer. 

No.  6370. 

Marks,  R  168. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10". 


Applied  loads. 

EkmsatioD 
per  Inch. 

Socceflriye 

elongation 

perlnch. 

Permanent 
set. 

Suooenive 

permanent 

set. 

RemarkK. 

TotaL 

Per  square 
inch. 

Found$. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

80,990 

PowuU. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,  MM) 

20,000 

21,000 

22,000 

28.000 

24.000 

25,000 

80,990 

Inch. 
0. 

.00007 
.00012 
.00020 
.00026 
.00061 
.00089 
.00046 
.00068 
.00061 
.00009 
.00078 
.00088 
.00008 
.00106 
.00119 
.00180 
.00142 
.00157 
.00171 
.00189 
.00210 
.00280 
.00255 
.00389 

Inch. 
0. 
.00007 
.00005 
.OOOOH 
.00006 
.00005 
.00008 
.00007 
.00007 
.00008 
.00006 
.00009 
.00010 
.00010 
.00010 
.00011 
.00011 
.00012 
.00015 
.00014 
.00018 
.00021 
.00020 
.00025 
.00066 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

■ 

.00002 

.00002 

.00010 

.00006 

.00080 

.00020 

.00101 

.00071 

Fraetured,  ".75  from  neck.    Appearancei,  fine  granular,  gray. 


622  CAST   IBON   FOB   GUN   AND  MOBTAB   CABBIAGBS. 

Kacer. 

No.  6371. 

Marks,  R  169. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

ElonRHtton 
per  inch. 

Succenlve 

Pennanent 
set. 

Inch. 
0. 

Sueceflsive 

pennanent 

set. 

Remarks. 

ToUl. 

Per  Bcniare 
Incli. 

elongation 
perinch. 

Pounds. 
1      1,000 
>      2.000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15.000 

16.000 

17.000 

18.000 

19.000 

20.000 

21,000 

22.000 

28,000 

24,000 

25,000 

81.700 

Inch, 

0. 

.00006 
.00011 
.00018 
.00025 
.00031 
.00038 
.00046 
.00051 

.  .00059 
.00067 
.00076 
.00064 
.00091 
.00100 
.00106 
.00120 
.00181 
.00143 
.00156 
.00170    1 
.00187 
.00202 
.00220 
.00250 

Inch, 
0. 

.00006 
.00005 

.00007 
.00007 
.00006 

.00007 
.00008 
.00005 

.00006 
.00008 

.00009 
.00006 
.00007 
.00009 
.00006 
.00012 
.00011 
.00012 
.00013 
.00014 
.00017 
.00015 
.00018 
.00080 

Inch. 
0. 

1 
IniUal  load. 

:      3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10.000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

'25,000 

31,700 

• 

1 

.00002 

.00002 



.00006 

.00006 



1 
1 

t 

t 

.00025 

.00017 

Tensile  atrenotb. 

.000?2 

.00047 

1 

• 

- 

Fi-aptured  ".65  from  neck.    Appearanpe,  tine  granuUtr,  gray. 


DICKSON  DYNAMITE  GUN. 
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DICKSON   DYNAMITE   GUN. 
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No.  6189. 

Marks,  136. 

Diameter,  1".129. 

Sectional  area.  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

31,900 


'  I'er  square 


squH 
icn. 


Inc 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

26,000 

26,000 

27,000 

81,900 


Elongation 
per  Inch. 


0. 


Inch. 

.00006 
.00011 
.00017 
.00022 
.00028 
.00033 
.00041 
.00048 
.00066 
.00061 
.00070 
.00076 
.00082 
.00091 
.00098 
.00110 
.00119 
.00130 
.00140 
.00162 
.00164 
.00180 
.00198 
.00216 
.00286 
.00260 


Successive 

elongation 

per  inch. 


0. 


Inch. 

.00006 

.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00007 
.00007 
.00006 
.00009 
.00006 
.00006 
.00009 
.00007 
.00012 
,00009 
.00011 
.00010 
.00012 
.00012 
.00016 
.00018 
.00018 
.00019 
.00026 


Permanent 
set. 


0. 


Inch. 


Successiye 

permanent 

set 


0. 


Inch. 


.00002 


.00002 


.00009 


00007 


.00020 


.00011 


.00061 


.00061 


Remarks. 


IniUal  load. 


Tensile  strength. 


Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray, 
mottled. 

H.  Doc.  300 40 
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DICKSON   DYNAMITE   GUN, 


No.  6192. 

Marks,  \^oi' 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


Applied  loads. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

28,960 


Per  square 
inch. 


PoundB. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

28,950 


Elongation 
per  Inch. 


Inch. 
0. 

.00010 
.00020 
.00025 
.00080 
.00040 
.00045 
.00050 
.00060 
.00070 
.00075 
.00065 
.00095 
.00105 
.00125 
.00135 
.00160 
.00160 
.00170 
.00190 
.00210 
.00225 
.00245 
.00280 
.00810 


Succesive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00010 
.00005 
.00005 
.00010 
.00005 
.00005 
.00010 
.00010 
.00005 
.00010 
.00010 
.00010 
.00020 
.00010 
.00015 
.00010 
.00010 
.00020 
.00020 
.00015 
.00020 
.00035 
.00080 


Permanent 
set. 


Inch. 
0. 


Successive 

permanent 

set. 


Inch. 
0. 


.00005 


,00005 


.00020 


.00040 


.00106 


.00015 


.00020 


.00065 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  ".2  from  neck.     Appeai*ance,  fine  granular,  dark  gray. 


DICKSON   DYNAMITE   GUN. 
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No.  6214. 

Marks,  1-7-99. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  2". 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

80,160 


Per  square 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

80,150 


Elongation 
per  Inch. 


Inch. 
0. 
.00006 
.00010 
.00016 
.00020 
.00026 
.00086 
.00040 
.00050 
.00060 
.00070 
.00080 
.00090 
.00100 
.00110 
.00120 
.00180 
.00146 
.00160 
.00180 
.00206 
.00280 
.00260 
.00800 
.00845 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.00006 

.00006 
.00006 
.00006 
.00006 
.00010 
.00006 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00016 
.00015 
.00020 
.00026 
.00025 
.00080 
.00040 
.00046 


Permanent 
set. 


Inch. 
0. 


Successiye 

permanent 

set. 


Remarks. 


Inch. 
0. 


,00006 


.00006 


.00016 


.00010 


.0004C 


.00025 


.00156 


.00116 


Initial  load. 


Tensile  strength. 


Fractured  6"  from  neck.     Appearance,  fine  granular,  gray. 
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DICKSON    DYNAMITE   OUN. 


No.  6215. 

Marks,  137. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Founds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

83,810 


Per  square 
indti. 


Ptmnde. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.00(> 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

88,810 


Elongation 
per  mch. 


Inch. 
0. 

.00004 
.00009 

.00016 
.00020 
.00027 
.00088 
.00089 
.00046 
.00062 
.00058 
.00066 
.00075 
.00068 
.00091 
.00100 
.00109 
.00120 
.00130 
.00199 
.00150 
.00161 
.00174 
.OOUM) 
.00207 
.00222 
.00246 
.00268 


Succeesive 

elongation 

per  inch. 


Inch. 
0. 

.00004 
.00005 
.00007 
.00004 
.00007 
.00006 
.00006 
.00007 
.00006 
.00006 
.00006 
.00009 
.00006 
.00006 
.00009 
.00009 
.00011 
.00010 
.00009 
.00011 
.00011 
.00018 
.00016 
.00017 
.00015 
.00028 
.00028 


n<ii.mon<i«i«  Successive 
Permanent  pennanent 

set. 


set. 


Inch. 
0. 


0. 


Inch. 


.00002 


.00007 


.00017 


.00074 


00002 


.00005 


.00010 


.00057 


RemarlcK. 


Initial  load. 


Tensile  strength. 


Fractured    4".  5    from    neck.     Appearance,  granular,  light  gray, 
mottled. 


DIOKSON   DYNAMITE   GUN. 

No.  6252. 

Marks,  2-11-99. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


6a» 


Applied  loads. 

Elonsation 
per  InclL 

Succeasiye 

Permanent 
set. 

Sacceasive 

permanent 

set. 

Remarks. 

Total. 

PersQuare 
inch. 

elongation 
per  Inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,(NN> 

28,000 

24,000 

25,000 

26,980 

Pounds. 

1,000 

2,(HN» 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

26,980 

Inch. 
0. 

.00010 
.00015 
.00020 
.00025 
.00080 
.00085 
.00045 
.00065 
.00065 
.00080 
.00090 
.00100 
.00110 
.00125 
.00140 
.00155 
.00175 
.00195 
.00220 
.00260 
.00285 
.00880 
.00385 
.00470 

Inch. 
0. 

.00010 
.00005 

.00005 
.00005 
.00005 
.00005 
.00010 
.00010 
.00010 
.00015 

.(xxno 

.00010 
.00010 
.00015 
.00015 
.00015 
.00020 
.00020 
.00025 
.00080 
.00085 
.00045 
.00055 

Inch. 
0. 

Inch. 
0. 

InitUl  load. 

• 

Tenidle  strength. 



1 

.00005 

.00005 

.00015 

.00010 

.00060 

.00045 

.00255 

.00195 

i 

Fractured  ."25  from  neck.     Appearance,  granular,  gray. 
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DICKSON  DYNAMITE  GUN, 


No.  6269. 

Marks,  2-23. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perinch. 

Sucoesslve 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

1 

Remarks. 

Total. 

Per  square 
inch. 

Pounds 

1,000 

2.000 

8.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

23.000 
24.000 
25.000 
25.710 

Pounds. 

1.000 

2.000 

8.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

18.000 

14,000 

15.000 

16.000 

17.000 

18,000 

19,000 

20,000 

21.000 

22.000 

28,000 

24.000 

25,000 

25.710 

Inch. 
0, 
.00005 

.00010 
.00020 
.00080 
.00065 
.00045 
.00055 
.00065 
.00080 
.00095 
.00110 
.00125 
.00140 
.00165 
.00180 
.00205 
.00280 
.00270 
.00815 
.UU870 
.t)0435 
.00510 
.00885 
.00815 

Inch. 
0. 

.00005 
.00005 
.00010 
.00010 
.00005 
.00010 
.00010 
.00010 
.00015 
.00015 
.00015 
.00015 
.00015 
.00015 
.00025 
.00025 
.00025 
.00040 
.00045 
.00055 
.00065 
.00075 
.00125 
.00180 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.00015 

.00015 

.00040 

.00025 



1 

.00140 

.00100 

.00575           .00485 

Fractured  ".25  from  neck.    Appearance,  fine  granular,  dark  gi'ay. 


DICKSON  DYNAMITE  GUN. 

No.  6333. 

Marks,  4-14. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Grauged  length,  2". 
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Applied  loads. 

Elongation 
per  Inch. 

Sacceoive 

elongation 

per  Inch. 

Permanent 
set. 

Sncceasiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

A  000 

23,000 

24.000 

25,000 

29.200 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

28,000 

24,000 

25,000 

29,200 

Inch. 
0. 

.000100 
.000200 
.000250 
.000600 
.000850 
.000400 
.000500 
.000600 
.000660 
.000750 
.000600 
.000960 
.001060 
.001150 
.001800 
.001400 
.001550 
.001750 
.001900 
.002100 
.002850 
.002650 
.002900 
.008850 

Iiuh. 
0. 

.000100 
.000100 
.000050 
.000050 
.OOOObO 
.000060 
.000100 
.000100 
.000060 
.000100 
.000050 
.000150 
.000100 
.000100 
.000150 
.000100 
.000150 
.000200 
.000150 
.000200 
.000250 
.000800 
.000250 
.000450 

^nch. 
0. 

Inch. 
0. 

Tensile  strength. 

1 

1 

1 

0. 

1 

.000150 

.000150 

.000400 

.000250 

.001850 

.000960 

1 

1 

Fiuctured  ".3  from   the  neck.     Appearance,  fine  granular,  dark 
gi-ay. 
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The  specimens  of  cast  iron  were  taken  from  cylinders  18"  long  by 
8''  diameter,  cored  3i"  diameter,  poured  from  the  same  metal  as  the 
castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs* 

Toe  furnace  charges  were  as  follows: 

The  scrap  iron  used  was  heads  of  shot  and  shell  of  previous  casts, 
old  shot  and  shell,  bolsters,  and  gun-carriage  scrap  of  good  quality. 


Date  of  cast. 


February  21,  1899  . 


February  25,  1899 


March  1,1899. 


March  3,1899. 


March  7.1899. 


March  9,1899. 


March  11,1899. 


March  14,1899. 


March  16,1899. 


March  21, 1899. 


Furnace  char8>e. 


Pound$. 

MulrWrkplg 2,000 

Salisbury  carbonate  pig 8.500 

Scrap 6,100 


Total 11,600 


Mairkirkpig 6,000 

Salisbury  carbonate  pig 18,000 

Scrap 24,000 


Total 48,000 


Mulrkirkpig 4,000 

Salisbury  carbonate  pig 8,000 

Scrap 8,000 


Total 20,000 


Muirkirkpig 4,000 

Halisbury  carbonate  pig 2.000 

Scrap 12,000 


Total 18,000 


Muirkirkpig 2,000 

Salisbury  carbonate  pig 4, 000 

Soft  pig 8,000 

Scrap 16,000 


Total 80,000 


Muirkirkpig 4,000 

Salisbury  pig 4,000 

Soft  pig 3,000 

Scrap 10,000 


Furnace. 


^Cupola. 


•Air  furnace 


Cupola. 


Cupola. 


Air  furnace 


Total 21,000 


Muirkirkpig 2,000 

Salisbury  carbonate  pig 4, 000 

Soft  pig 10.000 

Scrap 14.000 


Total 80,000 


Muirkirkpig 2,000 

Salisbury  pig 7,000 

Soft  pig 7,600 

Scrap ia,000 


Cupola. 


Air  furnace 


Total 29,600 


Muirkirkpig 4,000 

Salisbury  pig 9,000 

Soft  pig 8,000 

Scrap 6,000 


Total 26,000 


Muirkirkpig 8,000 

Salisbury  pig 11,000 

Soft  pig 11,000 

Scrap 16,000 


Total 40,000 


Air  furnace 


Air  furnace 


Air  funiaoe 


No.  of 

tension 

test 


6936 


6080 


60S7 


6944 


6984 


6989 


&M0 


6941 


6043 


5945 


636 
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Date  of  cut. 


March  25,  law. 


March  29, 1899. 


April  8,  1899. 


April  15,1899. 


April  18,1899. 


April  22,1899. 


April  27, 1899 


May  5, 1899 


May  8, 1899 


May  16. 1899 


May  19, 1899 


May  28, 1899. 


Furnace  charge. 


J 


Pounds. 

Mnirkirkpig 1,500 

Saliabnrypig 6,500 

Soft  pig 7,500 

Scrap 18,000 

Total 28,500 

Mulrkirkpig 1,000 

Salisbury  pig 4,000 

Soft  pig 7,000 

Scrap 14,000 

Total 26,000 

Mulrklrkplg 1,000 

Salisbury  pig 6,000 

Soft  pig 8,000 

Scrap 17,000 

Total 81,000 

Mulrklrkplg 1,000 

Salisbury  pig 1,000 

Scrap 16,000 

Total 18,000 

Mulrklrkplg 2,000 

Salisbury  pig 7.000 

Scrap 16,000 

Total 25,000 

Mulrklrkplg 2,500 

Salisbury  pig 12,000 

Soft  pig 8,000 

Scrap 17,000 

Total 89,000 

Mulrklrkplg 1,600 

Salisbury  pig 6,000 

Soft  pig 7,600 

Scrap 16,000 

Total 80,000 

Mulrklrkplg 1,000 

Salisbury  pig 9,000 

Soft  pig 7,000 

Scrap 19,000 

Total 86,000 

Mulrkirkpig 1,000 

Salisbury  pig 6,000 

Soft  pig 6,000 

Scrap 20,000 

Total 82,000 

Salisbury  pig 6,000 

Soft  pig 6,000 

Scrap 24,000 

Total 36,000 

Salisbury  pig 6,000 

Soft  pig 7,000 

Scrap..., 21,000 

Total 83,000 

Salisbury  pig 7 ,  000 

Soft  pig 7,000 

Scrap 26,000 

Total 40,000 


Air  furnace. 


Air  furnace. 


Air  furnace. 


■Cupola 


Cupola 


-Air  furnace... 


Air  furnace. 


Air  furnace. 


^Air  furnace. 


Air  furnace. 


>Alr  furnace. 


5946  ; 


5947 


6948 


6951 


5968 


5966 


6966 


5967 


6968 


RARa 


6064 


Air  furnace ...  *     5966 
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Date  of  <»8t. 


May  27, 1899. 


June  2, 1899 


June  14. 1899 


Jane  17, 1899 


June  22, 1899 


Furnace  charge. 


FoundB. 

Salisbury  pig 6, 000 

Soft  pig 10,000 

Scrap 23,000 


Total 89,000 


Salisbury  pig 6,000 

Soft  pig 8,000 

Scrap 20,000 


June  8, 1899 


Total 34,000 


I  Salisburyplg 6,000 

!  Softpig 9,500 

Scrap 20,600 


Furnace. 


No.  of 

tension 

test. 


►Air  fumatje... 


Air  furnace. 


Total 86,000 


Air  furnace. 


June  26, 1899 < 


Salisburyplg 6,000 

Softpig 10,000 

Scrap 24,500 


Total 40,500 


Air  furnace. 


Salisburyplg 6,000 

Softpig 8,000 

Scrap 17,000 


Total 31,000 


Salisburyplg 6,000 

Softpig 9,000 

Scrap 18,000 


Air  fnmace. 


Total 33,000 


Lake  Superior  pig 1,500 

Salisbury  pig 6,000 

Softpig 10,000 

Scrap 16,600 


Air  furnace. 


Total 84,000 


Air  furnace. 


5966 


5969 


5971 


5960 


5961 


5962 


5986 
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12-INCH  Shot  and  Shell. 

No.  6358. 

Marks,  60. 

Diameter,  1".129. 

Sectional  area,  1.00  .square  inch. 

(jauged  length,  6". 


Applied  loads 


Total. 


Pounds. 

1.000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

28.000 

24,000 

25,000 

27,620 


Per  SQuare 
Inch. 


Powids. 

1,000 

2,000 

8.000 

4.000 

5,000 

6,000 

7.000 

8.000 

9.000 

10,000 

11.000 

12,000 

18,000 

14,000 

15.000 

16.000 

17.000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,620 


Elongation 
per  inch. 


Inch. 
0. 
.000083 

.000100 
.000150 
.000283 
.000817 
.000883 
.000467 
.000588 
.000638 
.000700 
.000783 
.000850 
.000950 
.001038 
.001150 
.001300 
.001417 
.001588 
.001717 
.001938 
.002150 
.002867 
.002683 
.006000 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000038 
.000067 
.000050 
.000088 
.000064 
.000066 
.000084 
.000066 
.000100 
.000067 
.000083 
.000067 
.000100 
.000063 
.000117 
.000150 
.000117 
.000166 
.000134 
.000216 
.000217 
.000217 
.000316 
.000317 


Permanent 
set. 


Inch. 


0. 


.000050 


.000888 


.001060 


Sncceesive 

permanent 

set. 


Inch. 


0. 


.000050 


.000288 


Remarks. 


Initial  load. 


.000717 


Tensile  strength. 


Fractured  at  the  neck.     Appearance,  tine  granular,  light  gray. 
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CAST  IRON  FURNISHED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 

MA  TERIAL. 

TENSION  TESTS. 


» 


No.  of 
lest. 

Description. 

Marks. 

Tensile 
strength 

per 

square 

Inch. 

Fracture. 

6698 
5699 
5700 
5701 
5702 
5716 
5716 
5717 
6718 
6719 
5720 

5721 
6722 

6727 
6728 
6736 
5787 
6949 
5761 
5752 
6766 
6801 
6743 
5744 
5745 
5746 
5747 
5748 
5773 
5774 
5775 
5776 
5777 
5784 
5785 
5787 
5788 
6789 
5790 
6791 
5792 
6793 
6794 
6795 
5796 
5797 
5798 
5799 
5800 
5806 
5807 
5808 
6809 

3".2  shell 

s 

9 
10 
13 
14 
12 
15 
16 
21 
23 
17 

16 
18 

19 
20 
21 
22 

26,340 
29,100 
29,340 
24,680 
28.050 
28,200 
26.990 
28,020 
26,980 
29,350 
81,010 

29,900 
80.580 

29,710 
29,920 
29.420 
80,200 
28,500 
28,380 
81,020 
81,900 
81,990 
27,800 
27,710 
28,180 
27,300 
27,870 
26,460 
28,970 
28,570 
29,450 
29,990 
27,610 
25,900 
23,100 
26,080 
25,670 
27,610 
29,740 
25.980 
•28,910 
28,610 
30,220 
80.000 
27,  SCO 
28,220 
30,210 
26,300 
26,590 
26,890 
25,?20 
29,980 
28.300 
24,420 
27,060 
28,410 
28.900 
27,490 
28,970 
29,860 
28,620 
24,710 
26,980 
26,210 
24,060 
28,520 
27,980 
26,510 
26.620 

}  27,960 

Fine  granular,  gray. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Fine  granular,  light  gray. 

Granular,  gray. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 
Granular,  gray. 

Do. 
Granular,  light  gray. 
Fine  granular,  light  gray. 
Granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 
Granular,  gray. 

Granular,  with  coarse  spangles,  gray. 
Fine  granular,  gray. 

Do. 

Do. 
Fine  granular,  gray,  mottled. 
Fine  granular,  Kray. 
Fine  granular,  light  gray,  mottled. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  light  gray. 
Fine  granular,  light  gray,  mottled. 

Do. 

Do. 
Fine  granular,  dark  gray. 

Do. 
Fine  granular,  light  gray,  mottled. 

Do. 
Fine  granular,  gray. 
Fine  granular,  light  gray. 
Fine  granular,  gray. 
Fine  granular,  mottled. 
Fine  granular,  gray. 

Do. 
Fine  granular,  mottled. 

Do. 
Fine  granular,  light  gray,  mottled. 

Do. 
Fine  granular,  dark  gray. 
Fine  granular,  gray. 
Fine  granular,  mottled. 
Fine  graniilar,  light  gray. 

Do. 

Do. 

Fine  granular,  light  gray. 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

10"  limited  fire  disap- 
pearing carriage. 
....  .do 

10^  all  round  fire  dis- 
appearing carriage. 
(  0 

do 

do 

do 

do 

do 

23 

24 

25 

28 

24 

25 

26 

27 

28 

29 

80 

31 

32 

83 

34 

7-1-25 

7-2-25 

R  7-41 

R  7-48 

R  7-61 

R  7-62 

R  7-63 

R  10-59 

R10-t)0 

R  10-61 

R  10-62 

R  10-63 

R7-64 

R  10-64 

R  10-65 

R  10-66 

R  7-65 

R  7-66 

R  10-67 

R  10-68 

R  7-67 

R7-68 

R7-69 

R  10-69 

R7-70 

R7-71 

R  10-70 

R  10-71 

R  10-66  D 

R  10-66  D 

R  7-67D 

R  7-71  D 

R  10-79  D 

T  C  C  123-1 

T  C  C  123-2 

T  C  C  128-3 

f        R118 

t       1  T  4-1 

do 

do 

....  .do 

3".2  shell 

do 

do 

do 

do 

do 

do 

do 

do 

\ 

do 

do 

7"  shell  and  10"  shot.. 
do 

do 

do 

do 

do ; 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.:...do.: 

do 

do 

do 

do 

5812 

do 

5813 
5814 
5815 
6822 
5823 
6824 
5825 
5828 
5829 
5830 
58:31 
5835 
6848 
5849 
5860 
6854 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

10"  shot 

Top  carriage  casting. . 
do 

do  ................ 

Racer  for   gun  car- 
riage. 
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CAST   IKON   AND   PIG   IBONS. 


CAST  IRON  FURNISHED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 

MA  TERIA  Z— Continued. 

TENSION  TESTS-Contlnued. 


No.  of 
test. 

Description. 

Tensile 
strength 
Marks.      i     per 
-  square 
inch. 

1 

Fracture. 

1 

1 

5020 
5925 

5950 

5954 
5961 

4"  shell 

Lot  No.  1 

Pounds. 

15, 800      Fine  granular,  dark  gray. 
18, 900    1  Varies  from  fine  to  medium  granular, 

dark  gray. 
21, 050      Fine  granular,  dark  gray. 

24,850              Do. 

23, 200      Fine  granular,  gray. 

24,350             Do. 

18,300             Do. 

22,050             Do. 

23,560    !         Do. 

24,400              Do. 

23,050              Do. 

26,660    ,          Do. 

26, 050      Fine  granular,  dark  gray. 

26, 550             Do. 

do 

15-pounder  common 
.   shell. 

do 

do 

C  L  1 

C  L  2 
C  L  3 

5962 

::::.do:. .:::;:::: 

C  L  4 
C  L  5 
C  L   7 
C  L  8 
C  L   9 
C  LIO 
C  LU 
C  L12 
C  L13 

5968 

do 

5967 
5968 
5977 
5978 
5979 
5084 
5985 

do 

do 

do 

do 

do 

do 

do 

5976 
5963 

6-pounder     common 

shell. 
do 

C  L   1 
2C  L   1 

21,600 
22,350 

Fine  granular,  gray. 
Fine  granular,  dark  gray. 

STEEL 


FOR 

STANDAEDIZING  TESTII^J-G  MACHINES. 
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Specimens  from  an  Annealed  Bar  of  Steel  for  Standardizing 
Testing  Machine  at  the  Works  of  The  Benjamin  Atha  and 
Illingworth  Company,  Harrison,  N.  J. 

No.  6001. 

Marks,  1  W. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch.  * 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

9.000 

10.000 

11.000 

12.000 

13,000 

18,200 

13,400 

12,400 
12,600 
12,800 
13,000 
13,200 
13,600 
14,000 
14,800 
15,600 
16,400 
17,200 
18,000 
18.040 


Per  square 
Inch. 


Pounds. 
1,000 
6.000 
10,000 
20,000 
80,000 
40.000 
45.000 
50,000 
55,000 
60,000 
65,000 
66,000 
67,000 

82,000 
63,000 
64,000 
65,000 
66.000 
68,000 
70.000 
74,000 
78.000 
82,000 
86,000 
90.000 
90.200 


Elongation 
per  inch. 


Inch. 


0. 


.000100 
.000300 
.000600 
.001000 
.001300 
.001500 
.001650 
.001850 
.002050 
.002250 
.002300 
.002360 

.003650 

.oa^eoo 

.009000 

.012250 

.013650 

.016100 

.019000 

.025000 

.033000 

.043600 

.OGOO 

.1100 


SuccessiYe 
elongation 
per  Inch. 


Inch. 


0. 


.000100 
.000200 
.000300 
.000400 
.000300 
.000200 
.000150 
.000200 
.000200 
.000200 
.000060 
.000050 

.001300 

.001950 

.003400 

.003250 

.001400 

.002450 

.002900 

.006000 

.008000 

.010600 

.0164 

.0500 


Permanent 


Successive 
permanent 

set. 


Inch. 
0. 


Inch, 
0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  sumjnary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,200 

Elastic  limit  per  square  inch  of  original  section do. . .    67, 000 

Elongation  per  inch  after  rupture inch. .      . 2650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002350 

Reduction  in  diameter  at  point  of  rupture do. . .       .  175 

Reduction  in  area  after  rupture  per  cent  of  original  section 57. 2 

Position  of  rupture 1".  2  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped,  serrated 

Elongation  of  inch  sections ''.32  «,  ".21 
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STEEL   FOR   STANDARDIZING   TESTING   MACHINES. 


No.  6002. 

Marks,  3  W. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


l^'ounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

12,200 

12, 400 

12,600 

12,800 

12,200 
12,400 
12,600 
12,800 
13,000 
13.200 
13,600 
14,000 
14,800 
15,600 
16,400 
17.200 
17,960 


Elongation 


Successive 
elongation 


Persqiiiare!  Perlnch.      ^j'\j^ch 
inch.      I 


p___„_„„» '  Snccesaive 
Permanent  permanent 

***'■       i       set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 

61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
89,800 


Inch. 
0. 
.000100 
.000300 
.000600 
.001000 
.001400 
.001800 
.001950 
.002050 
.OOftOO 
.002150 
.002200 
.002350 

.003400 
.004500 
.008250 
.013250 
.014300 
.015600 
.018450 
.021500 
.027750 
.035750 
.049500 
.0700 


Inch. 


Inch. 


Inch. 


0.  0.      ,  0.       Initial  load. 

.000100  0.      I I 

.000200 
.000300 
.000400 
.000400 
.000400 
.000150 

.000100  i 

.000050  1 1 

.000050  ' ! 

!oooo50  li!!!!".!.'!!!!'!."!!!!.'!".".!;  Eiasticiimit. 

.000160  i ' 

Load  fell. 


.001050 
.001100 
.003750 
.005000 
.001050 
.001300 
.002850 
.003050 
.006260 
.008000 
. 013750 
.0205 


i 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    89,  SOD 

Elastic  limit  per  square  inch  of  original  section do. . .    63, 000 

Elongation  per  Inch  after  rupture inch. .     . 2650 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002200 

Reduction  in  diameter  at  point  of  rupture do...       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 67. 2 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  silky,  ctip  shaped,  serrated 

Elongation  of  inch  sections ".14,  ".39* 
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No.  6003. 

Marks,  5  W. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


r 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

8.000 

10,000 

11,000 

12,000 

12,200 

12,400 

12,600 

12,800 

12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,600 
14,000 
14,800 
16,600 
16,400 
17,200 
17,800 


Per  square 
incn. 


Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 

61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
89,000 


vi/^*i<Mt{/%n'  SUcceaslve 


Inch. 

0. 
.000100 
.000300 
.000600 
.001000 
.001350 
.001660 
.001850 
.002050 

*  .002050 
.002100 
.002160 
.002150 

.004400 
.006000 
.010000 
.012900 
.013960 
.015000 
.018050 
.022000 
.028500 
.038000 
.050000 
.0700 


iincA. 
0. 
.000100 

.oooaoo 

.000900 

.000400 
.000850 
.000800 
.000200 

.oooaoo 

0. 

.000060 
.000050 

0. 

.002250 
.001600 
.004000 
.002900 
.001060 
.001060 
.008060 
.008960 
.006500 
.009500 
.012000 
.0200 


Permanent 
set. 


Successiye 
permanent 

set. 


Inch. 


Inch. 


0. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    89, 000 

Elastic  limit  per  square  inch  of  original  section do. . .    64, 000 

Elongation  per  incn  after  rupture inch..     .2850 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002160 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 69. 8 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface line  silky,  cup  shaped,  serrated 

Elongation  of  inch  sections ''.22,  ".35* 
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STEEL   FOR   STANDARDIZING   TESTING   MACHINES. 


No.  6004. 

Marks,  7  W. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


'       Applied  loads. 

EloDfation 
per  Inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 

200 

1,000 

2.000 

4,000 

6.00O 

8,000 

10,000 

11,000 

12,000 

12,200 

12,400 

12,600 

12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13.600 
14,000 

^l.^oo 

15,600 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 

60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
90,600 

Inch. 
0. 

.000100 
.000850 
.000650 
.001000 
.001400 
.001800 
.001950 
.002100 
.002200 
.002250 
.002400 

.006000 

.007500 

.011400 

.012100 

.013500 

.014150 

.015500 

.018100 

.021500 

.028100 

.035000 

.045000 

.0600 

.1000 

Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000250 
.000300 
.000350 
.000400 
.000400 
.000150 
.000150 

'     .  . 

0. 

t 

'■'•" * *** 

.000100 
.000050 
.000150 

.003600 
.001500 
.003900 

1 

Elastic  limit. 
Load  fell. 

1 

1 

.000700 

'■■^ 

.001400 

.000650 
.001350 

1 
1 

1       ' 

.002600 

.003400 

.006600 

.006900 

.010000 

.0150 

.0400 

J 

— ......  — 

16,400 

1 

17.200 

18.000 

1 

1     18, 120 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90, 600 

Elastic  limit  per  square  inch  of  original  section do...    62,000 

Elongation  per  Inch  after  rupture inch. .      .  2550 

Elongation  per  inch  under  strain  at  elastic  limit do ....  0022S0 

Reduction  in  diameter  at  point  of  rupture do .. .       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 2 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped,  serrated 

Elongation  of  inch  sections ".12,  ".89* 


STEEL   FOB   STANDABDIZING   TESTING   MACHINES. 


653 


No.  6005. 

Marks,  9  W. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

11,000 

12,000 

12,200 

12,820 

12,000 
12,200 
12,400 
12,600 
12,800 
18,000 
18,200 
13,600 
14,000 
14,800 
15,600 
16,400 
17,200 
18,000 
18,880 


Perflquare 
Incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
60.000 
55.000 
60,000 
61,000 
61,600 

60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
91,900 


Elongation 
per  Inch. 


0. 


Inch. 


.000100 
.000800 

.000600 
.000950 
.001300 
.001650 
.001800 
.001960 
.002000 


.004700 

.007500 

.010250 

.011250 

.012650 

.018750 

.015000 

.017400 

.019500 

.026750 

.083600 

.042250 

.0660 

.0800 


SnooessiTe 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000800 
.000850 
.000650 
.000650 
.000160 
.000150 
.000050 


Pennanent 
set. 


Succeesive 
permanent 

set. 


Inch. 


Inch. 


0. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


.002700 
.002800 
.002750 
.001000 
.001400 
.001100 
.001250 
.002400 
.002100 
.007260 
.006850 
.008650 
.012750 
.0260 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ., pounds..    91,900 

Blastio  limit  per  square  inch  of  original  section do...    61,600 

Elongation  per  incn  after  rupture inch..     .2600 

Reductioin  In  diameter  at  point  of  rupture do...       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.2 

Position  of  rupture 1".  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped,  serrated 

Elongation  of  inchsections ^15,  ^^.87* 
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Steel  Specimens  for  Standardizing  Testing  Machine  at  Works 
OF  The  Taylor  Iron  and  Steel  Company,  High  Bridge,  K.  J. 

No.  6024. 

Marks,  1. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonsatioii 
per  inch. 

SuccesslTe 

Pemuinent 
set. 

SuccessiTe 

TotAl. 

■  Per  eoDATe 
inch. 

elongation 
per  inch. 

permanent,              Remarks, 
set.       ' 

1 

1  Pounds. 
<         200 
1      1,000 

Pounds. 

1,000 

6,000 

10,000 

20,000 

Inch. 
0. 

.000100 
.0008S0 
.000600 
.001000 
.001450 
.001650 
.001700 
.001900 
.006250 
.007500 
.008160 
.008950 
.009900 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000450 
.000200 
.000060 
.000200 
.001350 
.001250 
.000660 
.000800 
.000960 

Inch. 
0. 
0. 

Inch. 
0. 

1 

Initial  load. 

2,000 

!      4.000 

6,000 

ao.ooo 

8,000 

40,000 
45,000 
46,000 

47,000  { 

48,000 
49,000 
60,000 
61,000 
98,600 

0. 

Elastic  limit 

9.000 
9,200 

9,400 

9.600 

9,800 

10,000 

10,200 

18,720 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounls..    98,600 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  mch  after  rupture inch..     .2300 

Elongation  per  inch  under  strain  at  ekuBticiimlt do...  .001700 

Beduction  in  diameter  at  point  of  rupture do...      .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture ^.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.14,''.82* 
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No.  6025. 

Marks,  2. 

Diameter  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElonMtion 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Total.    il-^l^X" 

1 

Foundg. 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

18,820 

Founds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
68,000 
94,100 

Inch. 
0. 

.000100 
.000860 
.000650 
.001000 
.001450 
.001660 
.001700 
.001750 
.001850 
.008500 
.009600 
.009900 
.010250 
.010660 

Inch. 
0. 

.000100 
.000260 
.000800 
.000360 
.000450 
.000200 
.000060 
.000060 
.000100 
.C06660 
.001000 
.000400 
.000850 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    94.100 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001850 

Beduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture 1^.2  from  nock 

Character  of  broken  surface silky 

ElongatloQ  of  inch  sections ".28*,  ^20 
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No.  6026. 

Marks,  3. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


ToUtl. 


PouiuU. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

18,650 


Per  square 
inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
93,250 


Elongation,  ?RS?ShI«  Permanent 
perScb.    e|^Xch°         ^'' 


Successive 

permanent 

set. 


RemarkB. 


Inch, 
0. 

.000100 
.000850 
.000650 
.001000 
.001400 
.001600 
.006000 
.006750 
.007460 
.008150 
.009160 


Inch. 
0. 

.000100 
.000250 
.000800 
.000850 
.000400 
.000200 
.004400 
.000750 
.000700 
.000700 
.001000 


0. 
0. 


Inch, 


0. 


Inch. 


I 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pcnmdi..    98,250 

Elasticlimit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  niptore inch..      .2400 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  secUona ''.26* '^.22 
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No.  6027. 

Marks,  4. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 


Total. 


Poundfs. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
18,490 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
92,450 


Elongation 
perlnch. 


0. 


Inch. 


.000100 
.000400 
.000700 
.001050 
.001450 
.001700 
.001860 
.001900 
.006750 
.007100 
.007900 
.006650 
.009600 


Successiye 

elongation 

perlnch. 


Inch, 
0. 

.000100 
.000300 
.000300. 
.000850 
.000400 
.000250 
.000150 
.000060 
.004850 
.000850 
.000800 
.000750 
.000650 


Permanent 
set. 


0. 
0. 


Inch. 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


0. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    92,  -irtO 

Elastic  limit  per  square  inch  of  original  section do. . .    45, 000 

Elongation  per  inch  after  rupture inch . .      .  2450 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001900 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Keduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture 1".2  from  ne«*k 

(Character  of  broken  surface silky 

Elongation  of  inch  sections ".28«,  ".21 

H.  Doc.  300 i2 
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No.  6028. 

Marks,  5. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loculs. 

Elongation 
per  inch. 

Inch. 
0. 
.000100 
.000850 
.000650 
.001050 
.001400 
.001800 
.002400 
.003900 
.004550 
.005400 
.006050 

Successive 

rk-  _ — A 

SuocesBiye 

Remarks. 

Total. 

Per  square 

inch. 

• 

elongation  '^^^"^"'^"'' ipermanent 
perinch.          ^^       !        set. 

1 

1 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,600 
7,800 
8.000 
8,200 
8,400 
8,600 
8,800 
17,830 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
89,150 

Inch.       1       Inch, 
0.                   0. 
.000100        0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000260 

.000300, 

.000400 

, 

.000350 
.000400 

.000600 

1 

.001500 
.000660 
.000850 

.000650 



.       

t 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,150 

Elastic  limit  per  square  inch  of  original  section do    .    38.0QO 

Elongation  per  inch  after  rupture inch . .       2250 

Elongation  per  inch  under  strain  at  elastic  limit ...do.  .  .001400 

Keduction  in  diameter  at  point  of  rupture do .  .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 10.  J 

Position  of  rupture at  middle  ot  stem 

Chamcter  of  broken  surface silky 

Elongation  of  inch  sections ".24*,  ".21 
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No.  6029. 

Marks,  6. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length  2". 


Applied  loadB. 


Total. 


JPounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

18.300 


Per  square 
Incn. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
91,500 


Elongation 
per  inch. 


Inch, 
0. 

.000100 
.000850 
.000660 
.001000 
.001400 
.001650 
.001750 
.006500 
.000500 
.010060 
.010750 
.011750 


Succewive 

elongation 

perinch. 


Inch. 
). 

.000100 
.000260 
.000300 
.000850 
.000400 
.000260 
.000100 
.006750 
.001000 
.000660 
.000700 
.001000 


Permanent 
set. 


SucceflBive 

pennanent 

set. 


Inch. 


0. 


0. 


Inch. 


RemarkA. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    91, 500 

Elastic  limit  per  square  Inch  of  original  section do . . .    47, 000 

Elongation  per  inch  after  rupture inch. .      .  2600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ^ ''.28*  ".24* 


660 


STEEL   FOR   STANDARDIZING   TESTING   MACHINES. 


No.  6030. 

Marks,  7. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1 

Applied  loads. 

EloDffation 
per  inch. 

Successive 

elonffation 

per  inch. 

Permanent 

set. 

Snccesfiive 

permanent 

set. 

Inch. 
0. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,600 
7.800 
8,000 
8,200 
8,400 
8,600 
8.800 
17,320 

Pcmnde. 
1,000 
5,000 
10,000 
20,000 
80,000 
38.000 
39.000 
40,000 
41,000 
42,000 

Inch. 
0. 

.000100 
.000850 
.000600 
.001000 
.001400 
.001700 
.003650 
.005500 
.006400 

Inch. 
0. 

.000100 
.000250 
.000260 
.000400 
.000400 
.000300 
.001960 
.001850 
.000900 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

48,000           .007000           .000600 

44,000 
86,600 

.006100 

.001100 

............    .. . 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    86, 600 

Elastic  limit  per  sauare  inch  of  original  section do...    38,0lK) 

Elongation  per  inch  after  rupture inch . .      .  2500 

Elongationper  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  fn  diameter  at  point  of  rupture do. . .       .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silk  v 

Elongation  of  inch  sections v ".27*,  ".23* 
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No.  6031. 

Marks,  8. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


I 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

18,460 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
92,800 


EloDfifatioii 
per  Inch. 


0. 


Inch. 


Succeflsive 

elongation 

perinch. 


.000150  I 

.OOOSTiO 

.000700 

.001000, 

.001450 

.001750 

.001900 

.007750  I 

.008500  < 

.009100  I 

.009900  > 


0. 


Inch. 


.000150 
.000200 
.000350 
.000300 
.000450 
.000300 
.000150 
.005850 
.000750 
.000600 
.000800 


Permanent 
set. 


0. 
0. 


Inch. 


0. 


Succensiye 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    92, 300 

Elastic  limit  per  square  inch  of  originalsection do. . .  "^  45, 000 

Elongation  per  inch  after  rupture inch. .      .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Petition  of  rupture ".75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M6,  ".31« 
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STEEL   FOR   STANDARDIZING   TESTING   MACHINES. 


No.  6082. 

Marks,  9. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElODffation 
per  Inch. 

Successive 

elongation 

per  inch. 

Inch. 
0. 
.000100 
.000200 
.000600 
.000400 
.000450 
.000050 
.000050 
.000100 
.000150 
.002450 
.001660 
.000600 
.001000 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Poutuit. 
200 
1,000 
•2,000 
4.000 
6,000 
8,000 
8,200 
8,400 
8,600 
8,800 

Pcmnd8. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
94,050 

Inch. 
0. 
.000100 
.000300 
.000600 
.001000 
.001450 
.001500 
.001550 
.001650 
.001800 
.004250 
.005900 
.006500 
.007500 

Inch. 
0. 
0. 

Initial  load. 
Elasticlimit. 

.000050 

.000050 

9.000 

1      9,200 

9,400 

9,600 
18,810 

Tensile  strengrth. 

1 

1 

General  sumviary. 

Tensile  strength  per  square  inch  of  ori«dnal  section pounds. .    91,  OGO 

Elastic  limit  per  square  Inch  of  original  section do . . .    43, 000 

Elongation  per  inch  after  rupture inch..      .2250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0016^0 

Reduction  In  diameter  at  point  of  rupture do...       .  115 

Reduction  tn  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture ".75  from  mH»k 

Character  of  broken  surface silk>^ 

Elongation  of  inch  sections ".80*,  ".16 
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No.  6033. 

Marks,  10. 

Diameter,  ".506. 

Sectional  area,  .20  Square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongatlaii 
per  Inch. 

Saccesslve 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarjks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

ii;2oo 

18,540 

Pninds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
51,000 
62,000 
68,000 
54,000 
66,000 
66,000 
92,700 

Inch. 
0. 

.000100 
.000300 
.000600 
-.001000 
.001860 
.001650 
.001700 
.011260 
.011660 
.012100 
.019000 
.014260 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000860 
.000800 
.000060 
.009660 
.000400 
.000460 
.000900 
.001260 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

0. 

1 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section poundf<. .    92, 700 

Elastic  limit  per  square  inch  of  original  section do. . .    51, 000 

Elongation  per  inch  after  rupture inch..      .2500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  In  diameter  at  point  of  rupture do. . .       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture 1"  from  neck 

Character  of  broken  surfkce silky 

Elongation  of  inch  sections ".80*,  ".20 
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STEEL   BARS   FOB   STANDARDIZING   TESTING   MACHINE. 

No.  6131. 

Marks,  T  M  2. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


667 


Applied  loadR. 

Elongation 
perlncb» 

Successive 

elongation 

perlnch. 

Permanent 
set. 

SuccesBive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

250 
1,250 
2,500 

Per  sQ  uare 
inch. 

Pounda. 

1,000 

5,000 

10.000 

Inch. 
0. 
.000100 
.000800 
.000600 
.000800 
.001060 
.001200 
.001850 
f    .002760 
\    .022000 
.025150 
.026900 
.028250 
.085250 
.042250 
.048600 
.056500 
.064000 
'.077000 
.092250 
.115000 
.1700 

Inch. 
0. 

.000100 
.000200 

.000800 
.000200 
.000250 
.000150 
.000150 
.001400 
.019250 
.003150 
.001760 
.001850 
.007000 
.007000 
.006850 
.006900 
.008500 
.018000 
.015250 
.022750 
.0560 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

5,000            20.000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 
10,750 
11,000 
11,600 
12,000 
12,500 
13,000 
18,500 
14,000 
14,500 
15,000 
15,600 
15,710 

25.000 
80,000 
85,000 
40,000 

41,000 

42,000 
48,000 
44.000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,840 

.000050 

.000050 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    62,840 

Elastic  limit  per  square  inch  of  original  section do...    40.000 

Elongation  per  inch  after  rupture inch..      .8650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001350 

Reduction  in  diameter  at  point  of  rupture do...       .214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61.5 

I'ositionof  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

ElongaUon  of  inch  sections ''.85*, ''.88* 


668      STEEL    BARS   FOB   8TANDABDIZING   TESTING   MACHINE. 

No.  6132. 

Marks,  T  M  4. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Per  square 
Inch. 


Founds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.250 

10,500 

10,760 

11,000 

11,250 
11,500 
11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
15,710 


POUTUU. 

1,000 
5,000 
10,000 
20.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 

44,000 

45,000 
46,000 
47,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,840 


Elongation 
per  Inch. 


I 


Inch. 


0. 


{ 


.000100 

.000300 

.000650 

.001100 

.001200 

.001300 

.001350 

.001450 

.001550 

.001600 

.030900 

.081450 

.083000 

.086000 

.089750 

.048000 

.059750 

.064500 

.076900 

.092500 

.1150 

.1600 


SucceBsive 

elongation 

perlnch. 


0. 


Inch. 


.000100 

.000200 

.000350 

.000450 

.000100 

.000100 

.000050 

.000100 

.000100 

.000050 

.029300 

.000550 

.001550 

.003000 

.003750 

.0(»250 

.011750 

.004750 

.012400 

.015600 

.0225 

.0450 


Permanent 
set. 


Succeasiye 

permanent 

set 


Inch. 


I. 


Inch. 


Remarks. 


0. 
0. 


luiiial  load 


0. 


Elastic  limit. 


Tensile  strength. 


General  frummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    62,840 

Elastic  limit  per  square  inch  of  original  section do. . .    44, 000 

Elongation  per  incJi  after  rupture inch . .      .  3650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .  214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61. 5 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".44»,''.29 
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No.  6133. 

Marks,  T.M-6. 

Diameter,  ".564. 

Sectional  area.,  .25  square  inch. 

Gauged  length,  2". 


Applied  loadK. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,760 

11,000 
11,250 
11,500 
11,750 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
I.\660 


Per  square 
incn. 


Elongation 
permch. 


Poundf. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 

43,000 

44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,640 


0. 


Inch. 


.000100 
.000350 
.000660 
.001050 
.001200 
.001400 
.001450 
.001450 
.001500 
.025900 
.028250 
.030000 
.Q&4250 
.036100 
.040000 
.046500 
.(64000 
.063000 
.075600 
.091500 
.113500 
.1550 


Succenive 

elongation 

perlnch. 


Inch. 

0. 

.000100 
.000250 
.000300 
.000400 
.000150 
.000200 
.000050 

0. 
.000060 
.024400 
.002360 
.001750 
.001250 
.001860 
.003900 
.005500 
.008500 
.009000 
.012500 
.016000 
.022000 
.0415 


Permanent 
set. 


Sacceseive 

permanent 

set. 


l7Wh. 


0. 
0. 


0. 


0. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  slrenglh. 


General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    02, 040 

Elastic  limit  per  square  infch  of  original  section do. . .    43, 000 

Elongation  per  Incn  after  rupture inch. .      .  3fr)0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001500 

Reduction  in  diameter  at  point  of  rupture do. . .       .  214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61. 5 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".38*  ".36* 


i 


STEEL  BARS. 


NICKEL  AIsI)   OARBOls^   STEEL. 


671 


y^Trrtiy    c^  cJ^7Qeczy7^^7^t^. 


l7rb^^  e/^/-  <?/^G. 


TT 


fK 


uy 


<- 


&' 


J/os,  9dr^ii^9^^^. 


Trr 


i 


III 


N. 


^  <r     ZH-    -^^ 


t    «/'/ 


^ 


<yYbs.  9SuG  %4  QxTuy. 


V. 


J^^    ?^^  ^T\ 


;?; 


%. 


U/^V/i:' 


I 


H  Doc  „:;£?.<?..  56  1 


STEEL    BARS,    NICKEL    AND   CARBON    STEEL. 


673 


Specimens  marked  A  1  and  A  2,  and  1  A  and  2  A  are  nickel  steel 
annealed,  those  marked  T  1  and  T  2,  and  1  £  and  2  E  are  nickel  steel 
tempered  and  annealed. 

Specimens  marked  El-16-1  and  El-15-2  are  made  from  axle  steel  con- 
taining .44  per  cent  carbon. 

The  chemical  analysis  of  the  nickel  steel,  specimens  6141  to  6144, 
inclusive,  and  9542  to  9545,  inclusive,  was  as  follows: 

Per  cent 

Carbon 30 

Manganese ' 73 

Silicon 203 

Sulphur 035 

Phosphorus 027 

Copper 036 

Nickel 3.375 

No.  6141. 

Marks,  A  1. 

Diameter,  1".007. 

Sectional  area,  .7964  square  inch. 

Grauged  length,  5". 


Applied  loads. 

Elongation 
per  inch. 

SacoesBive 

elongation 

perlnch. 

Permanent 
set. 

Succenive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
796 
3.962 
7,964 
15,928 
28,892 
27,874 
81,866 
86,838 
89,820 
40,616 
41,418 
42,209 
43,006 
48,400 
43,802 
44,698 
46,191 
47,784 
49,877 
60,970 
52,662 
54,155 
55,748 
57,841 
68,934 
60,526 
62,119 
68,712 
65,806 
66,898 
68,490 
70,083 
70,880 

Pounds, 
1,000 
5,000 

Inch. 
0. 

.00010 

Inch, 
0. 

.00010 
.00014 
.00082 
.00036 
.00018 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

10,000    i        .00024 
20,000    1        .00066 
80,000            .00092 
85,000    1        .00110 
40,000    <        .00126 
45,000    ,        .00144 
50, 000    ,        .  00162 

-.06662 

-.00002 

.00016 
.00018 
.00018 

51,000 
52.000 
53,000 
54.000 
54,600 
55.000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,870 

.00166 
.00172 
.00176 
.00182 

.00004 
.00006 
.00004 
.00006 

.0120 
.0140 
.0160 
.0180 
.0200 
.0240 
.0260 
.0280 
.0320 
.0360 
.0400 
.0440 
.0620 
.0680 
.0660 
.0760 
.0920 
.1220 
.1420 

.01018 

.0020 

.0020 

.0020 

.0020 

.0040 

.0020 

.0020 

.0040 

.0040 

.0040 

.0040 

.0080 

.0060 

.0060 

.0100 

.0160 

.0800 

.0200 

1 

General  summary. 

Tensile  strength  per  square  Inct  of  original  section pounds..  88,870 

Elastic  limit  per  square  inch  of  original  section do. ..  64, 600 

Elongation  per  incn  after  rupture  (in  9  inches) ., inch..      .209 

Reduction  in  diameter  at  point  of  rupture do. . .    .  1164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 4 

Position  of  rupture 8".8  from  neck 

Character  of  broken  surface fine  silky,  cup-shaped 

Elongation  of  inch  sections ".12,  ".15,  ".16,  ".19,  ".20,  ".48*,  ''.83,  ".14,  'Ml 

H.  Dec.  300 43 
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STEJSL   BABS,  NICKEL   AND   CARBON   STKBL. 

> 

No.  6142. 


Marks,  A-2. 

Diameter,  1".007. 

Sectional  area,  .7964  square  inch. 

Grauged  length,  6". 


Applied  loads. 

Elongation 
per  Inch. 

Bucceniye 

elongation 

per  Inch. 

Permanent 
set 

SucceflBive 

permanent 

set 

Remarks. 

Total. 

PerBquaxe 
inch. 

Pounds. 

796 

3,982 

7,964 

16,928 

23,892 

27,874 

31,856 

85,838 

39,820 

40,616 

41,413 

42,209 

43,006 

43,802 

44,598 

46,191 
47,784 
49,377 
60,970 
52,562 
54,155 
55,748 
57,341 
58,934 
60,526 
62,119 
68,712 
65,305 
66.898 
68,490 
70,063 
70,800 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
64,000 
55,000 

66,000 

58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,900 

Inch. 
0. 
.00012 
.00028 
.00062 
.00098 
.00114 
.00132 
.00150 
.00168 
.00172 
.00174 
.00178 
.00182 
.00188 
f      .00194 
\      .0120 
.0140 
.0180 
.0200 
.0240 
.0260 
.0280 
.0320 
.0360 
.0400 
.0440 
.0500 
.0560 
.0640 
.0740 
.0680 
-1180 
.1580 

/ncA. 
0. 

.00012 
.00016 
.00034 
.00086 
.00016 
.00018 
.00018 
.00018 
.00004 
.00002 
.00004 
.00004 
.00006 
.00006 
.00006 
.0020 
.0040 
.0020 
.0040 
.0020 
.0020 

Inch, 
0. 

Inch, 
0, 

Initial  load. 
Elastic  limit. 

-  .00004 

-  .00004 

1 

-   .00004 

0. 

.0040 

1 
............'............ 

.0040 
.0040 
.0040 
.0060 
.0060 
.0080 
.0100 
.0140 
.0300 
.0400 

1 

Tensile  strength. 

1 

1 

1 

• 

Oeneral  summary. 

Tensile  strength  i>er  square  inch  of  original  section poands. .    88, 900 

Elastic  limit  per  square  inch  of  original  section do. . .    56, 000 

Elongation  per  inch  aft^r  rupture  (in  9  inches) inch. .       .210 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00194 

Reduction  in  diameter  at  point  of  rupture do. . .      .  1164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 4 

Position  of  rupture 3''.8  from  neck 

Character  of  hroken  surface fine  silkT,  cup  shaped 

Elongation  of  inch  sections *.  12,  ".17,  ".85,  ''.46»,  ".l**,  ".17,  >.17,>.16,  ».12 


STEEL    BARS,  NICKEL   AND   CABBON   STEEL. 

No.  6143. 

Marks,  T  1. 

Diameter,  1".006. 

Sectional  area,  .7983  square  inch. 

Grauged  length,  5''. 
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Applied  loads. 

Elongation 
perlnch. 

Succeashre 

elongation 

perlnch. 

Permanent 
set 

Successlye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
798 
8,966 
7,988 
15,866 
28,799 
27,765 
81,782 
35,698 
39,665 
40,458 
41,251 
42,045 
42,888 
48,682 
41,425 
45,218 
46,011 
46,805 
47,598 
48,891 
49,184 
49,978 
50,771 
55,531 
57,980 
58,704 
60.291 
61,877 
68,464 
66,687 
69,810 
72,984 
76,157 
77,180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
85,000 
40,000 
45,000 
50,000 
51,000 
62,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
61.000 
62,000 
68,000 
64,000 
70.000 
78,090 
74,000 
76,000 
78,000 
80,000 
84,000 
88.000 
92,000 
96,000 
97.290 

Inch. 
0. 

.00016 
.00082 
.00068 
.00104 
.00118 
.00136 
.00154 
.00172 
.00176 
.00180 
.00184 
.00186 
.00188 
.00192 
.00196 
.00198 
.00202 
.00206 
.00210 
.00214 
.00218 
.00222 
.0040 

IncfL 
0. 

.00016 
.00016 
.00006 
.00066 
.00014 
.00018 
.00018 
.00018 
.00004 
.00004 
.00004 
.00002 
.00002 
.00004 
.00004 
.00002 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00178 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 

EUsUc  limit 
Tensile  strength. 

0. 

0. 

0. 

0. 

.0220 
.0260 
.0800 
.0820 
.0400 
.0520 
.0660 
.1020 
.1440 

.0180 
.0040 
.0040 
.0020 
.0080 
.0120 
.0140 
.0860 
.0420 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    97,290 

Elastic  limit  per  square  inch  of  original  section do...    78,090 

Elongation  per  incn  after  rupture  (in  Oinches) inch..       .186 

Reduction  in  diameter  at  point  of  rupture do. . .       .845 

Reduction  in  area  after  rupture,  per  cent  of  original  section 66.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

ElongaUon  of  inch  sections ".09,  ".10,  ".12, » 16,  ".57*,  ".28,  ''.WiXM,  "'.lO 
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No.  6144. 

Marks,  T  2. 

Diameter,  1".005. 

Sectional  area,  .7933  square  inch. 

Gauged  length,  6". 


Applied  loads. 

Elongation 
perlnch. 

SucoeflBiye 

elongation 

perlnch. 

Permanent 
set. 

Sucoessiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

793 

3,966 

7,9B3 

15,866 

23,799 

31,732 

39,665 

47,596 

50,771 

56,581 

57,118 
58,704 
60,291 
61,877 
63,464 
66,637 
69,810 
72,964 
76,157 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
64,000 

70,000 

72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
92,000 
96,000 

Inch. 
0. 

.00014 
.00082 
.00066 
.00102 
.00136 
.00168 
.00204 
.00218 
r      .0040 
t      .0200 
.0220 
.0240 
.0280 
.0320 
.0360 
.0440 
.0660 
.0760 
.1800 

Inch. 
0. 

.00014 
.00018 
.00084 
.00066 
.00034 
.00082 
.00066 
.00014 
.00182 
.00160 
.0020 
.0020 
.0040 
.0040 
.0040 
.0060 
.0120 
.0200 
.0540 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,000 

Elastic  limit  per  square  inch  of  original-section do...    70,000 

Elongation  per  incn  after  rupture inch..       .182 

Elongation  per  inch  under  strain  at  elastic  limit do...     .0040 

Reduction  in  diameter  at  point  of  rupture do...       .886 

Reduction  in  area  after  rupture,  per  cent  of  original  section 65.6 

Position  of  rupture ".5  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  aectioiifl ".09,  M2,  ".13,  ".15,  ".48*,  ^30,''.14,>.18.^10 


STEEL   BAB8,  NICKEL   AND   CARBON   STEEL. 

No.  6146. 

Marks,  E-15-1. 

Diameter,  ".996. 

Sectional  area,  .779  square  inch. 

Grauged  length,  5". 
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Applied  loads. 

Elon|iatioii 
permch. 

Sucoessiye 

elongation 

perlnch. 

Permanent 
Bet. 

Succeasiye 

permanent 

set 

Remarks. 

Total. 

PersoDare 
inch. 

Pottndt. 
779 
8,895 
7,790 
15,580 
28,870 
24,149 
24,928 
25,707 
27,265 
29,602 
81,160 
35,065 
88.960 
42,845 
46,740 
60,635 
54,580 
58,425 
50,240 

Pounds. 
1,000 
5,000 
10,000 
20.000 
80,000 
81,000 
82,000 
88,000 
85,000 
38,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
76,060 

Ineh. 
0. 

.00016 
.00082 
.00068 
.00104 
.00108 
.00U6 
.0080 
.0100 
.0120 
.0140 
.0180 
.0240 

.osao 

.0400 
.0540 
.0760 
.1220 

Inch. 
0. 

.00016 
.00016 
.00086 
.00086 
.00004 
.00008 
.00684 
.0020 
.0020 
.0020 
.0040 
.0060 
.0080 
.0080 
.0140 
.0220 
.0460 

Inch. 
0. 

IfiCh. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.00004 

.00004 

OenercU  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    76,060 

Elastic  limit  per  square  inch  of  original  section do...    82,000 

Elongation  per  incn  after  rupture  on  9  inches) inch..       .208 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00116 

Aeduction  in  diameter  at  point  of  rupture do. . .       .216 

Reduction  in  area  after  rupture,  per  cent  of  original  sec  tion 88. 6 

Position  of  rupture 8".  6  from  neck 

Character  of  broken  surface silky  40  per  cent,  granular  60  per  cent 

Elongation  of  inch  sections '',17,».28,'».46*,''.29,''.19,M7,M4,''.12,'M1 


678 


STEEL    BARS,   NICKEL   AND   CABBON   STEEL. 


No.  6146. 

Marks,  E-15-2. 

Diameter,  ".998. 

Sectional  area,  .782  square  inch. 

Grauged  length,  5". 


Applied  loadB. 

Elonfliition 
per  mch. 

Succeflrive 

elongation 

perlnch. 

Pennanent 
set. 

SuooesBive 

permanent 

set 

Remarks. 

Total. 

Persauare 
inch. 

Pound*. 
782 
8,910 
7,820 
15,640 
28,460 
24,100 
24,242 
25,024 
27,870 
28,984 
81,280 
85,190 
89,100 
48,010 
46,920 
60,880 
54,740 
56,910 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
80,820 
81,000 
82,000 
85,000 
87,000 
40,000 
45,000 
60,000 
65,000 
60,000 
65,000 
70,000 
72,770 

Inch. 
0. 

.00016 
.00082 
.00068 
.00102 

Inch. 
0. 

.00016 
.00016 
.(NXKt6 
.00084 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaiilie  limit. 

Toiiidlc  strength. 

•■••"■"•"••• 

0. 

.00270 

.0080 

.0100 

.0120 

.0160 

.0200 

.0280 

.0860 

.0600 

.0680 

.1020 

.1760 

.00168 

.0058 

.0020 

.0020 

.0040 

.0040 

.0080 

.0080 

.0140 

.0180 

.0340 

.0740 

** 

Oeneral  fummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  72, 770 

Elastic  limit  per  square  inch  of  original  section do. ..  80,820 

Elongation  per  incn  after  rupture inch. .      . 210 

Reduction  in  diameter  at  point  of  rupture do...      .248 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.5 

Position  of  rupture '2f\S  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  secUons 'M3,«'.17,'M6.".15,^17,'M7,'^•26,».49•,M9 
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^o.  6111. 

Marks,  D. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Sncceasiye 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,400 

10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,090 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
57,000 

62,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
90,450 

Inch. 
0. 

.000100 
.000460 
.000660 
.000»&0 
.001800 
.001660 
.001060 

.008400 

.004150 

.006760 

.018750 

.014400 

.016660 

.018000 

.023000 

.028600 

.084600 

.043000 

.068000 

.0750 

.1000 

.1560 

Inch. 
0. 

.000100 
.000850 
.000200 
.000600 
.000860 
.000850 
.000300 

.001450 

.000750 

.004600 

.005000 

.000650 

.002150 

.001450 

.006000 

.006600 

.005900 

.008500 

.010000 

.0220 

.0250 

.0560 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
L<iad  fell. 

• 

Tensile  strength. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,450 

Elastic  limit  per  square  inch  of  original  section do. . .    57, 000 

Elongation  per  incn  afterrupture inch. .      . 2700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001950 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture ''.O  from  neck 

Character  of  broken  surface flue,  silky 

Elongation  of  Inch  sections 'M6,  ".38* 
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No.  6112. 

Marks,  H. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Buccefisive 

elongation 

per  inch. 

Permanent 
set. 

SucceaBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incb. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,400 

10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,070 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
57,000 

52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
90,350 

Inch. 
0. 

.000100 
.000400 
.000650 
.001000 
.001300 
.001600 
.001960 

.003400 

.012000 

.013100 

.013500 

.014050 

.016100 

.018400 

.023150 

.029000 

.036000 

.043550 

.055900 

.070000 

.1000 

.1650 

Inch. 
0. 
.000100 
.000300 
.000250 
.000350 
.000300 
.000300 
.000350 

.001450 

.006600 

.001100 

.000400 

.000550 

.002050 

.002300 

.004750 

.005850 

.007000 

.007550 

.012350 

.014100 

.0800 

.0650 

Inc?i. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limft 
Load  fell. 

Tensile  strength. 

0. 

1 

..••»....••• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90, 350 

Elastic  limit  per  square  inch  of  original  section do. . .    57, 000 

Elongation  per  incn  after  rupture inch. .      .  2800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001960 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture I'MO  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  Inch  sections ''.19,  ".87* 
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No.  0113. 

Marks,  L. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBiye 

elongation 

perlnch. 

Permanent 
set. 

Succeflsive 

permanent 

set. 

Remarks. 

Total. 

Persauare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

11,000 

10,200 
10,400 
10,600 
10,800 
11,200 
11.600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,010 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 

51,000 
62,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
90,060 

Inch. 
0. 

.000100 
.000800 
.000600 
.000960 
.001250 
.001600 
.001800 

.008250 

.003650 

.007000 

.013500 

.014400 

.016700 

.018500 

.023750 

.029500 

.084900 

.045250 

.055500 

.0750 

.1000 

.1700 

Inch. 
0. 
.000100 
.000200 
.0UU3U0 
.000350 
.000300 
.000350 
.000200 

.001450 

.000400 

.003350 

.006500 

.000900 

.002300 

.001800 

.005250 

.006750 

.005400 

.010350 

.010250 

.0196 

.0260 

.0700 

IncJi. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90, 060 

Elastic  limit  per  square  inch  of  original  section do. . .    55, 000 

Elongation  per  i nch  after  rupture inch . .      .  2950 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".29*,  ".30» 
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Samples  marked  1  and  2  for  compreBsion  and  tension  tests,  respectively,  were  taken 
out  of  the  casting  side  by  side. 

H.  Doc.  300 44  689 
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Compression  Tests. 

No.  1166. 

Marks,  1. 

Length,  3".86. 

Diameter,  1".006. 

Sectiotial  area,  .796  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Compres- 
sion per 
inon. 

Successive 
compres- 
sion per 
incn. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

796 

1,690 

2,885 

8,180 

8,975 

4,770 

6,666 

6,860 

7,155 

7,960 

8,746 

9,540 

10,335 

11,130 

11,925 

12,720 

18,515 

14,810 

15,105 

15,900 

16,696 

17,490 

18,285 

19.080 

19,875 

20,670 

21,465 

22,260 

28,055 

23,850 

24,645 

25,440 

26,235 

27,030 

27,825 

28,620 

29,415 

30,210 

81,005 

31,800 

86.300 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26.000 

27,000 

28,000 

29,000 

80,000 

81,000 

82,000 

88,000 

84,000 

85,000 

86,000 

87,000 

88,000 

89,000 

40,000 

106,660 

Inch. 

0. 

0. 

.000083 
.000088 
.000067 
.000100 
.000133 
.000167 
.000167 
.000200 
.000200 
.000233 
.000267 
.000800 
.000883 
.000867 
.000400 
.000433 
.000467 
.000500 
.000533 
.000567 
.000667 
.000600 
.000683 
.000667 
.000700 
.000788 
.000767 
.000800 
.000838 
.000867 
.000983 
.001033 
.001300 
.011533 
.012383 
.012967 
.014000 
.015200 

Inch. 

0. 

0. 
.000038 

0. 
.000034 
.000088 
.000033 
.000034 

0. 
.000033 

0. 
.000083 
.000084 
.000083 
.000088 
.000084 
.000033 
.000033 
.000034 
.000083 
.000033 
.000084 

0. 
.000088 
.000088 
.000034 
.000088 
.000083 
.000034 
.000088 
.000088 
.000034 
.000066 
.000100 
.000267 
.000238 
.000800 
.000634 
.001038 
.001200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limi 
Ultiinale  strength. 

0. 

0. 

0. 

0. 

0. 

Failed  by  triple  flexure. 
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No.  0118. 

Marks,  H  P  1. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SncoeesiYe 

elongation 

permch. 

Permanent 
set 

BucceBfiive 

permanent 

set. 

Hemarkfl. 

Total. 

Persqiiare 
in<m. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

11,200 

12,000 

12,800 

13,600 

13,910 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
40,000 
42,000 
44,000 
46,000 
4A,000 
50,000 
62,000 
56,000 
60,000 
64,000 
68,000 
69,550 

Inch. 
0. 
.000100 
.000300 
.000600 
.001050 
.001100 
.001150 
.002000 
.010750 
.012250 
.013500 
.014500 
.015950 
.018100 
.021000 
.024000 
.027500 
.080000 
.035400 
.089250 
.0600 
.0650 
.0850 
.1350 

Inch. 
0. 

.000100 
.000200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000800 

.000450 
.000060 

.000060 

.000850 

.008750 

.001500 

.001260 

.001000 

.001450 

.002150 

.002900 

.003000 

.008600 

.002600 

.006400 

.008860 

.010750 

.0150 

.0200 

.0600 

.000060 

.000050 

' 

1 

1 

1 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..       69,660 

Elastic  limit  per  square  inch  of  original  section do . . .       32, 000 

Elongation  per  inch  after  rupture inch. .         .  2700 

Elongation  per  inch  under  suain  at  elastic  limit do. . .      .  001160 

R^uctioii  in  diameter  at  point  of  rupture do. . .  .  096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture at  middle  of  stem 

Character  of  hroken  surface silky,  oblique 

Elongation  of  inch  sections ".87*,  ".27* 
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696  STEEL   CASTINQS   FOR   HINQE   LUG   FLAXES. 

No.  6119. 
MarkB,  H  P  2. 
Diameter,  ".505. 
SectioDsl  area,  .20  acjuare  ioch. 
Gauged  length,  3". 


Oenerol  aummary. 

Tensile  rtrength  per  square  Inch  of  ofiBin«liectloii poondi..    M,M)II 

Elaatlcllmll  perdquare  <-i«hoI  original  section do...   SI,0(n 

ElongatlciD  per  Inch  alter  rupture Inoh..      .UOV 

Elongation  per  Inch  under  atraln  atela>tlc  Itmlt do...  .<X>11M 

Reduction  in  diameter  atpointuf  rupture do...       .DW 

Reduction  In  areaaCler  rupture,  per  cent  ot  ortgliuU  aectlon K.i 

Position  of  rupture '-.7fn>ii  Deck 

Character  of  broken  aurface grantibu  W  per  ceot,  Mkf  (OMr  cent 

Elongation  of  Inch  Beclion« '.I»,",I7, 
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No.  6120. 

Marks,  H  P  3. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loadB. 

Elongation 
perlnch. 

Sooceasiye 

elongation 

per  Inch. 

Permanent 
set. 

Sucoeadye 

pennanent 

set 

Remarks. 

Total. 

Pernaare 
inch. 

Pounds, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,2U0 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

11,400 

12,000 

12,800 

13,600 

14,400 

16,200 

16,440 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
66.000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,200 

Inch, 
0. 

.000100 
.000860 
.000660 
.(Xn060 
.001400 
.001460 
.001450 
.001600 
.001600 
.011260 
.012600 
.018600 
.016600 
.017760 
.019600 
.022100 
.026000 
.0660 
.0400 
.0600 
.0600 
.0800 
.U60 

IndL 

0. 

.000100 
.(KN)260 
.000800 
.000400 
.000860 
.000060 

0. 
.000060 
.000100 
.009660 
.001250 
.001000 
.002000 
.002250 
.001750 
.002600 
.002900 
.0100 
.0060 
.0100 
.0100 
.0200 
.0860 

Indu 
0. 
0. 

IndL 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

.000060 

.000060 

Oeneral  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    77,200 

Elastic  limit  per  squaie  inch  of  original  section do...    89,000 

Elongation  per  Incn  after  rupture inch. .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".&>»,  ".22« 
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No.  6121. 

Marks,  H  P  4. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Sacceaslve 

elongation 

per  inch. 

Permanent 
set. 

Succeasive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

11,200 

12.000 

12,800 

13,600 

14,400 

15,100 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35.000 
36,000 
37,000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
66,000 
60,000 
64,000 
68,000 
72,000 
75,500 

Inch. 
0. 

.000100 
.000300 
.000550 
.000960 
.001150 
.008250 
.010000 
.010500 
.010900 
.011800 
.013500 
.016700 
.018000 
.020500 
.022600 
.025500 
.0350 
.0400 
.0600 
.0650 
.0850 

Inch. 
0. 

.000100 
.000200 
.000250 
.000400 
.000200 
.007100 
.001750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

0. 

.000600 

.000400 

.000900 

.001700 

.002200 

.002300 

.002500 

.002100 

.002900 

.0095 

.0050 

.0100 

1  

.0150 
.0200 

] 

General  sumniary. 

TcMsile  strength  per  square  inch  of  original  section pounds. .    75, 500 

Elastic  limit  per  square  Inch  of  original  section do. . .    35, 000 

Elongation  per  incn  after  rupture inch. .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001150 

Reduction  in  diameter  at  point  of  rupture do. . .       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture ".95  from  neck 

Character  of  rtroken  surface granular  70  per  cent,  silky  80  per  cent. 

Elongation  of  inch  sections *.25*,'''.15 
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BRONZE. 
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Parson's  Manganese  Bronze. 
Becast  from  ingot  at  Watertown  arsenal. 

No.  6319. 

Diameter,  1".105. 

Sectional  area,  .959  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

SnccGBBiye 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
969 
4,795 
9,590 
14,885 
15,344 
16,308 
17,262 
18,221 
19,180 
20,189 
21,098 
22,057 
28,016 
23,975 
24,934 
25,898 
26,852 
27,811 
28,770 
80,688 
82,606 
84,524 
86,442 
88.860 
40,278 
42,196 
44,114 
62,600 

Pounds. 
1.000 
5.000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
82,000 
84,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
54,850 

Inch. 
0. 

.00030 
.00068 
.00111 
.00180 
.00189 
.00148 
.00160 
.00175 
.00188 
.00207 
.00221 
.00240 
.00280 
.00272 
.00300 
.00328 
.00858 
.00399 
.00479 
.00612 
.00803 
.01040 
.01385 
.01726 
.02280 
.02810 

Inch. 
0. 

.00080 
.00088 
.00043 
.00019 
.00009 
.00009 
.00012 
.00015 
.00013 
.00019 
.00014 
.00019 
.00020 
.00012 
.00028 
.00028 
.00080 
.00041 
.00080 
.00183 
.00191 
.00287 
.00345 
.00341 
.00554 
.00680 

Inch. 
0. 
0. 

—.00001 
.00003 

Inch. 
0. 

Initial  load. 

No  well-deflncd   elastic 
limit. 

Tensile  strength. 

—.00001 
.00004 

.00020 

.U0017 

.00052 

.00082 

••■••■•••■"• 

.00189 

.00087 

.01012 

.00878 

.02369 

.01857 

Oeneral  summary. 

Tensil  e  strength  per  square  inch  of  original  section pounds . .    54 ,  850 

Elastic  limit  per  square  inch  of  original  section not  well  defined 

Elongation  per  incn  after  rupture inch . .      .  0630 

Reduction  in  diameter  at  point  of  rupture do. . .       .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11. 5 

Position  of  rupture 4".7  from  neck 

Character  of  broken  surface light  yellow,  with  patches  of  lemon-yellow  metal  interspersed 

Elongation  of  inch  sections ".06,  ".06,  ".05,  ".06,  ".07,  ".09,  ".12*,  ".05,  ".04,  ".05 


704 


CARTBIDOE   BBAS8. 


§ 

3 

I 

.d 
o 


o 

a 
o 


§ 


0. 


s 

M 


's 


I 

OS 


dS 


g 


i 


It 


.&!•§ 


(U^ 


g*- 


I 


I 


53  « 


O 

a 

V 

I 

a 


« 


•<3  a 


ft 


lyi  o  c 

I  Is 


0«i 

d 


•  •••■••a 

•  »  •     t     ■     •     « 

*  5?>;S  5?  S5  S  Sf  ^' 

^  :  I  1  :  :  :  : 
•14  ::::::  : 
^  ::::::  : 

e«  i  ■  •  •  •  • 
O  O  O  OO  O Q 
'O'O'O'CO'O'O 

o      *      *      ■      •      •      i 

:a  ::::::  : 

a 

D  ::::::  : 

.  II II  li  II II II II II 

xxxxxxxx 

^3S8S33&S 

PM  ••••.■■ 

^rH»HlHiHrH»-liH«H 

pCS     •     ■     •     ■     ••-?-• 

►^ 

jy  ^(^  ^^  ^j<  ^ji  ^^  ^1  '^  ^^ 

2j     pt    »    »k    •»    vk    »    ^ ^^ 

§  cfof  CI  e«  cf  efef^f 

•c^'<f'i5tS^u5av 

o>  p  ^  ^  99  «r  lO  SP 
O*  9  Ok  9  ^  0*9  A 


.V 


CAST  COPPER. 


METAL  SUBMITTED  BY  C.  L.  LEIBY,  KNOXVILLE,  TENN.,  T()  THE  BOARD 

OP  ORDNANCE  AND  FORTIFICATIONS. 


H.  Doc.  300 45  706 
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No.  5986. 


i 


Tagged,  "medium  hard  copper.'' 

Marked,  E. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  incb. 

Saccenive 

elongation 

per  inch. 

Permanent 
set. 

Saooeniye 

permanent 

set. 

Remarks. 

Total. 

Persqoare 
incn. 

Pounds. 
250 
600 
760 
1,000 
1,250 
1,600 
1,750 
2,000 
2,250 
2,500 
2.750 
8,000 
8.260 
8,500 
8,750 
4,000 
4,250 
4.600 
4,620 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

18,480 

Inch. 
0. 
.000000 

.000050 
.000060 
.000060 
.000150 
.000250 
.000450 
.000600 
.001500 
.002460 
.005960 
.009560 
.018250 
.023500 
.068250 
.088700 
.050000 

Inch, 
0. 

.flonnno 

.OOUObU 
0. 
0. 

.000100 

.(VNnoo 

.000200 
.000»)0 
.000700 
.000960 
.008600 
.008600 
.008700 
.006250 
.009750 
.005450 
.011800 

Inch. 
0. 

IndL 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000900 

.000900 

Genercd  mTmnary. 


18,480 

7,000 

.0650 

.000250 

.034 

11.8 


Tensile  Strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch. . 

Elongation  ()er  Inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".50  from  neck 

Character  of  broken  surface dull  brownish-yellow  90  per  cent,  spongy  10  per  cent.    Blow 

holes  were  found  along  the  length  of  the  specimen. 
Elongation  of  inch  sections ".04,  ".18* 

Hardness  determination:  Pressure  of  7,350  pounds  on  indenting 
tool  made  cut  in  copper  1  inch  long. 
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CAST   COPPER. 


No.  6986. 

Tagged,  "hard  copper." 

Marked  F. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Sucoeniye 

elongation 

perlnch. 

Permaneiit 
set. 

SaooeniTe 
sec 

Total. 

Per  square 
inch. 

P&unds. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,250 
3,500 
3,750 
4,000 
4,250 
4,500 
4,610 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

18,440 

Inch. 
0. 
.000060 

.OOOOU) 
.000160 
.000360 

.OOObUO 
.000660 
.001000 
.001600 
.003750 
.007060 
.OIHOUO 
.019000 
.OSMJOOO 
.085750 
.047760 
.066600 
.072250 

Inch, 
0. 
.000060 

0. 

.oornoo 

.000200 
.000150 
.000060 
.000450 
.000600 

.mnm 

.003800 

.005950 
.006000 

.011000 
.006750 
.012000 
.008750 
.015750 

Inch. 
0. 

0. 

Initial  load. 
ElastioHTnit. 

Tensile  strsngth. 

.008000 

.003000 

General  aummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    18,440 

Elastic  limit  per  square  inch  of  original  section do...     4,000 

Elongation  per  inch  after  rupture inch..      .0960 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000L5O 

Reduction  In  diameter  at  point  of  rupture do. . .       . 034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.8 

Position  of  rupture ".4  from  neck 

Character  of  broken  surface brownish-yellow  60  per  cent,  spongy  40  per  cent 

Elongation  of  inch  sections <18*,''.06 

Hardness  determination:  Pressure  of  7,540  pounds  on  indenting 
tool  made  cut  in  copper  1  inch  long. 

The  standard  pressure  on  indenting  tool  is  10,000;  these  specimens 
yielding  the  full  ten^h  of  cut  of  the  tool  at  lower  pressures  are  there- 
fore softer  than  the  initial  point  in  the  scale  of  hardness  for  iron  and 
steeL 
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COPPER  CYLINDERS  FOR  PRESSURE  GAUGES. 
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OOFPBB    CTUNDEBS  VOtL  PftESfiUBE  QAUOVS.  711 

Mean  compreBsion  of  10  copper  cylinders  from  lot  of  100  received 
from  Frankford  Araenal  May  9,  1899.     Metal  of  September,  1896. 
Table  for  use  with  crusher  gauge  one-thirtieth  square  inch  area. 
Mean  dimensions  of  cylinders:  Xength,  ".4990;  diameter,  ".2060. 
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COPPEK   CYLINDERS   FOR   PRESSURE   GAUGES. 


Load  per 
square 

Total  compreasionR. 

Mean 
cor- 
rected 
Beta. 

inch  on 

crusher 

gauge 

^nquare 

inch 

area. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

• 

9. 

10. 

Mean. 

l\mnds. 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
90,000 
91,000 
92,000 
93,000 
94,000 
95,000 
96,000 
97,000 
96,000 
99,000 

100,000 

Inch. 
.1525 
.1549 
.1588 
.1615 
.1685 
.1673 
.1698 
.1713 
.1748 
.1779 
.1805 
.1821 
.1845 
.1877 
.1898 
.1924 
.1962 
.1978 
.1996 
.2018 
.2051 
.2070 
.2088 
.2126 
.2149 
.2170 
.2192 

Inch. 
.1510 
.1534 
.1565 
.1587 
.1630 
.1645 
.1670 
.1695 
.1719 
.1747 
.1775 
.1800 
.1823 
.1859 
.1875 
.1900 
.1937 
.1958 
.1977 
.2001 
.2024 
.2053 
.2069 
.2095 
.2119 
.2142 
.2166 

liuA, 
.1520 
.1560 
.1580 
.1605 
.1634 
.1660 
.1689 
.1710 
.1724 
.1750 
.1778 
.1805 
.1825 
.1860 
.1880 
.  1915 
.1935 
.1950 
.1990 
.2010 
.2025 
.2057 
.2077 
.2095 
.2120 
.2143 
.2169 

IfiCh. 
.1505 
.1539 
.1652 
.1585 
.1616 
.1637 
.1664 
.1606 
.1713 
.1749 
.1775 
.1790 
.1826 
.1850 
.1873 
.1898 
.1928 
.1947 
.1975 
.1995 
.2030 
.2050 
.2064 
.2081 
.2105 
.2180 
.2156 

Inch. 
.1515 
.1584 
.1669 
.1591 
.1618 
.1647 
.1670 
.1710 
.  1721 
.1766 
.1784 
.1800 
.1828 
.1855 
.1874 
.1903 
.1926 
.1955 
.1981 
.2005 
.2043 
.2060 
.2077 
.2100 
.2126 
.2150 
.2165 

Inch, 
.1511 
.1537 
.1560 
.1585 
.1613 
.1644 
.1672 
.1604 
.1721 
.1748 
.1769 
.1800 
.1881 
.1853 
.1877 
.1902 
.1920 
.1942 
.1985 
.2007 
.2026 
.2049 
.2070 
.2093 
.2115 
.2138 
.2164 

Inch. 
.1589 
.1584 
.1606 
.1631 
.1652 
.1676 
.1703 
.1728 
.1751 
.1784 
.  1810 
.1832 
.1854 
.1876 
.1898 
.1925 
.1949 
.1974 
.1993 
.2024 
.2044 
.2060 
.2086 
.2112 
.2128 
.2160 
.2184 

Inch. 
.1625 
.1545 
.1561 
.1595 
.1625 
.1657 
.1677 
.1700 
.1732 
.1749 
.1775 
.1800 
.1828 
.1863 
.1880 
.1902 
.1925 
.1945 
.1969 
.1991 
.2021 
.2044 
.2065 
.2088 
.2117 
.2140 
.2158 

Inch. 
.1525 
.1562 
.1575 
.1597 
.1620 
.1653 
.1686 
.1705 
.1730 
.1765 
.1780 
.1795 
.1820 
.1850 
.1870 
.1896 
.1921 
.1946 
.1963 
.2000 
.2025 
.2044 
.2066 
.2089 
.2110 
.2143 
.2169 

Inch. 
.1523 
.1549 
.1570 
.1595 
.1625 
.1650 
.1672 
.1700 
.1735 
.1768 
.1786 
.1808 
.1885 
.1864 
.1880 
.1900 
.1980 
.1960 
.1976 
.2012 
.2027 
.2050 
.2071 
.2098 
.2125 
.2160 
.2164 

Inch. 
.1520 
.1549 
.1573 
.1600 
.1627 
.1654 
.1680 
.1705 
.1729 
.1759 
.1784 
.1805 
.1881 
.1861 
.1881 
.1906 
.1983 
.1956 
.1982 
.2006 
.2032 
.2054 
.2073 
.2096 
.2121 
.2147 
.2168 

Inch. 
.1506 
.1585 
.1559 
.1586 
.1618 
.1640 
.1666 
.1691 
.1715 
.1745 
.1770 
,1791 
.1817 
.1847 
.1867 
.1892 
.1919 
.1942 
.1968 
.1992 
.2018 
.2040 
.2059 
.2084 
.2107 
.2183 
.2154 

LUMEN   METAL. 
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"Lumen"  Metal. 
Metal  submitted  by  Bierbaum  &  Merrick,  Cincinnati,  Ohio. 


TENSION  TEST. 


i 


No.  6368. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gkiuged  lengtii,  4". 


Applied  loads. 

IClonffation 
permch. 

SuccesBlye 

elongation 

perlncli. 

Permanent 
set. 

Successive 

permanent 

set 

Total. 

Per  square 
inch. 

PoundB. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,800 

Paundt. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,800 

Inch. 
0. 

.000076 
.000160 
.000225 
.000825 
.000400 
.000600 
.000675 
.000660 
.000760 
.000860 
.000975 
.001075 
.001175 
.001800 
.001425 
.001575 
.001750 
.001900 
.002075 

Inch. 
0. 

.000075 
.000075 
.000075 
.000100 
.000075 
.000100 
.000075 
.000075 
.000100 
.000100 
.(NXn25 
.000100 
.000100 
.000126 
.000125 
.000160 
.000175 
.000160 
.000175 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

.000060 

.000060 

.000200 

.000160 

.000625 

.000825 

OenercU  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    20,800 

Elongation  per  inch  after  rupture inch..      .0050 

Reduction  in  area  after  rupture,  per  cent  of  original  section not  appreciable 

Position  of  rupture ''.86  from  neck 

Character  of  broken  surface. . . .  dull  amorphous,  dlvery  luster,  interspersed  wltii  bright  granulation 
Elongation  of  inch  secttoDS ^ra*/.00,^00, ''.00 
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LUMEN   METAL. 


Lumen  Metal. 


COMPRESSION  test. 

Specimen  taken  from  stem  of  tensile  specimen. 

No.  1167. 

Length,  4". 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Compre&- 

sionper 

inch. 

Successiye 
compres- 
sion per 
incn. 

Pennanent 
set. 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
6,000 
10,000 
U.000 
12,000 
18.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,(NK> 
28,000 
29,000 
30,000 
32,000 
84,000 
86,000 
88,000 
40,000 
77,600 

Pounds. 
1,000 
6,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
32,000 
84,000 
86,000 
38,000 
40,000 
77,600 

Inch. 
0. 

.000338 
.UUUK3;{ 
.000933 
.001038 
.001200 
.001333 
.001467 
.001600 
.001700 
.001900 
.002100 
.002383 
.002500 
.002667 
.002967 
.003200 
.003500 
.003767 
.004200 
.004533 
.004867 
.005367 
.006467 
.007967 
.009600 
.011833 
.014933 

Inch. 
0. 

.000833 
.000500 
.000100 
.000100 
.000167 
.000133 
.000184 
.000133 
.000100 
.000200 
.000200 
.(NNKfiW 
.000167 
.000167 
.000800 
.000233 
.000800 
.000267 
.000483 
.000333 
.000384 
.000600 
.001100 
.001500 
.001633 
.002238 
.008100 

Inch. 
0. 
0. 

.000100 

Inch. 
0. 

Initial  load. 
Tensile  stren^h. 

.000100 

.000400 

.000800 

.000867 

.0004<;7 

.001600 

.000788 

.003088 

.001488 

.011867 

.008884 

1 

Deflected  laterally,  and  sheared  at  one  end. 
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CONCRETE  AND  MORTAR  TESTS. 
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STATEMENT  BY  GEORGE  A.  KIMBALL,  CHIEF  ENGINEER  BOSTON 
ELEVATED  RAILWAY  COMPANY,  OF  THE  CONDITIONS  OF  MAKING 
AND  STORING  THE  CONCRETE  CUBES  SENT  TO  THE  ARSENAL,  AND 
WHICH  WERE  TESTED  FROM  DECEMBER,  1898,  TO  JULY,  1899, 

MATERIALS  USED. 

Scmd. — Coarse,  clean,  and  sharp. 

Voids  measured  loose  and  moist  =33  per  cent. 

Voids  measured  after  settling  by  saturation  with  water = 26  per  cent. 

Broken  stone. — Conglomerate  from  Boxbury,  Mass. 

Voids  measured  loose =49. 5  per  cent. 

Size  of  eione. 


Passed. 

Betained 
by- 

a^'ring.... 

V  ring 

i"ring.... 

Per  cent 
by  weight. 

24"  ring 

2"  ring 

l"ring 

i"ring 

4.8 
76.7 
18.0 

0.6 

Total 

100.0 

METHOD  OF  MIXING. 

Sand  and  cement  turned  twice  dry  in  a  mortar  box,  then  enough 
water  mixed  in  to  give  the  mortar  about  the  consistency  of  damp  sand. 
Mortar  then  spread  evenly  over  the  stone,  which  has  previously  been 
spread  on  a  mortar  platform  and  drenched  with  water.  Mortar  and 
stone  then  turned  twice,  and  concrete  rammed  into  the  molds  with  iron 
rammers  and  tamping  bars.  On  completing  ramming,  water  barely 
flushed  to  the  surface  of  the  1:0  : 2  and  1:2  :4  mixtures,  while  the  sur- 
face of  the  1:3  :6  and  1:6  :  12  mixtures  merely  appeared  moist.  The 
concrete  was  what  would  ordinarily  be  termed  dry. 

As  most  of  the  mixing  was  done  in  weather  a  little  above  or  below 
the  freezing  point  there  were  frequently  frozen  lumps  in  the  sand. 
When  such  was  the  case,  or  when  the  temperature  required  it,  the  sand 
was  heated.  On  this  account  the  percentage  of  water  used  for  the  same 
mixture  with  different  brands  of  cement  varied  considerably. 

Owing  to  the  cold  weather  the  set  of  the  concrete  was  slow,  and  the 
cubes  were  left  in  the  molds  from  two  to  seven  days  in  a  room  the 
temperature  of  which  was  usually  about  40°,  but  which  varied  from  28° 
to  50°,  and  twice  fell  as  low  as  20°.  When  the  temperature  dropped 
below  32°  the  concrete  was  protected  from  freezing  by  a  covering  of 
damp  burlap. 

Alter  removal  from  the  molds  the  blocks,  except  those  tested  at  seven 
days,  were  buried  in  wet  ground  and  left  there  till  about  a  week  before 
crushing.  Some  of  the  six  months'  cubes  were,  however,  dug  up  about 
a  month  or  six  weeks  before  testing,  when  they  were  sent  to  the  arsenal. 
The  blocks  were  sent  to  the  arsenal  just  as  they  were  taken  out  of  the 
molds  or  the  ground,  no  patching  or  plastering  of  voids  or  broken  cor- 
ners being  allowed.  The  mixing  ga^ng  was  one  which  had  been  at  work 
making  concrete  for  the  foundations  lor  the  elevated  structure,  and  the 
endeavor  was  to  make  concrete  as  nearly  as  possible  like  that  which 
goes  into  actual  constiniction  work* 
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Detailed  information  as  to  the  makine  and  storing  of  each  mixture 
of  each  brand  of  cement  is  given  in  tabmar  form  below.  The  propor- 
tions of  concrete  given,  1:2:4,  e.  g.,  represent,  respectively,  parts  by 
volume  of  cement,  sand,  and  broken  stone: 


Water 
uaed— 

per 
cent  by 
weight : 

of  ce- 
ment. 

Days 

in 
moldB. 

Days  in  wet  ground. 

Temperature 
when  made. 

Seven- 
day 
cubes. 

Thirty 

day 

cubes. 

Three- 
month 
cubes. 

Bix- 
month 
cubes. 

Mixing 

Stor- 
ing 
room. 

room. 

Satdar'St  made 
Dec.  7, 1898. 

1:2:  4 
1:8:  6 
1:6:12 

26.6 
82.6 
52.0 

2 

3' 

25 

84 

180 

°F. 
87 

°F. 
87 

/a«uid  not  heated; 
\   moist. 

Atlas,   made 
Dec.  if,  1898. 

1:2:  4 
1:3:  6 
1 : 6  :  12 

31.2 
39.1 
66.6 

3 

2 

28 

84 

174 

26-^1 

86 

Sand  heated;  dry. 

Alpha,      made 
Dec.  16, 1898. 

1:0:  2 
1:2:   4 
l:3:-6 
1 : 6  :  12 

21.3 
89.8 
46.8 
77.7 

6 

0 

20 

79 

170 

80-85 

\ 

.  Sand  heated;  dry. 
40  ,      Stone  heated  for 
,[    1:0:2  mixture. 

Alpha,    made 
Jan.  t6, 1899. 

1:0:  2 
1:2:  4 

Oermania,madc 
Dec.  f 5, 1898. 

15.5 
23.8 

}    ^ 

82 

128 

22-27 

32 

f  Sand  heated ;  stone 
heatedforl:0:2 
mixture. 

1:0:  2 
1:2:  4 
1:3:  6 
1 : 6 :  12 

21.6 
35.0 
37.7 
66.5 

4 

0 

28 

88 

165 

34-^ 

44 

rsand  heated;  drv. 
\  Stone  not  heated. 

Oermania^made 
Dec.  t7,  1898. 

1:0:  2 

23.5 

22 

82 

80-4)5 

40 

Oermania,made 
Jan.  S6, 1899. 

1:0:  2 
1:2:   4 

Alsen,  made 
Dec  90, 1898. 

15.8 
22.1 

}    ^ 

128 

22>27 

82 

fSand  heated ;  stone 
heatedforl:0:2 
mixture. 

1:0:  2 
1:2:  4 
1:8:  6 
1 : 6 :  12 

26.8 
39.7 
40.2 
93.7 

4 

0 

22 

88 

158 

40 

50 

/Sand  heated;  dry. 
\  Stone  not  heated. 

Al»en,  made 
Jan.  te,  1899. 

1:2:  4 

24.1 

82 

128 

22-27 

82 

Sand  heated. 

Alaen,  made 
Feb.  A,  1899. 

1:0:  2 

22.0 

9 

117 

29-82 

It  will  be  seen  from  the  above  table  that  the  average  amount  of 
water  used  with  the  different  mixtures  was  in  per  cent  by  weight  of 
cement  as  follows: 

Mixture    1:0:  2 20.9 

Mixture    1:2:  4 30.3 

Mixture    1:3:  6 39.3 

Mixture    1:6:12 71.1 
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This  amount  of  water  given  includes  only  that  mixed  with  the  mortar; 
it  does  not  include  that  used  in  wetting  the  stone. 

The  1:6:12  blocks  were  in  poor  condition.  This  was  due  to  the  diffi- 
culty of  getting  so  lean  a  mixture  well  rammed  into  the  comers  of 
molds  so  small  as  12",  and  to  the  fact  that  the  concrete  had  not  attained 
sufficient  strength,  even  though  handled  with  care,  to  hold  together 
well  in  the  process  of  removal  from  the  molds.  The  cubes  of  this 
mixture  should  have  had  a  longer  time  to  set  before  taking  them  out 
of  the  forms.  In  our  foundation  work  we  have  used  this  mixture 
only  as  a  filling  with  which  to  replace  soft  ground  and  on  which  to 
build  the  foundations  proper. 
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CONCEETE   AND   MOBTAB  TESTS. 


CoNCBETE  Tests. 


MEAN   OOMPBE88IVE   STRENGTH. 


12.INCH  CUBES. 


Brand  of  cement. 


Baylor's  Portland. . . . 


Atlas  Portland 


Alpha  Portland 


Oermauia  Portland . , 


Alaen's  Portland 


Composition. 


Cement. 


■I 


Sand. 

Broken 
stone. 

2 

4 

8 

6 

6 

12 

2 

4 

3 

6 

6 

12 

0 

2 

2 

4 

3 

6 

6 

12 

0 

2 

2 

4 

8 

6 

6 

12 

0 

2 

3 
6 


4 

6 

12 


Mean  compressive  stren^h  per  square 
inch  at  age  of— 


7  days. 


Pound*. 
1.724 
1,625 
675 
1,887 
1,050 

8,294 

904 

892 

564 

2,734 

2,219 

1,550 

759 

8,  lis 

1,592 

1,438 

417 


1  month. 


Pounds, 
2,238 
2,568 

800 
2,428 
1,816 
1,090 
5,053 
2,420 
2,150 
1,218 
8,246 
2,642 
2,174 

987 
8,240 
2,269 
2.114 

873 


3  monthA.  6  months. 


Poundt. 
2,7^ 
2,882 
1,128 
2,966 
2,588 
1,201 
5,047 
8,128 
2.855 
1,257 
8,858 
8,062 
2,486 

968 
8,710 
2,608 
2.849 

844 


Pounds. 
8.510 
8,567 
1,542 
8,953 
8,170 
1,583 


4,411 
2,750 
1,B32 
5,129 
8,643 
2,980 
815 
5,832 
8,612 
8,026 
1,828 


lO-INCH  CUBES. 


Aloha  Portland 

1 

0 

2 

■ 5,468           6,656 

1 
1 

CoNCBETE  Tests. 


MEAN   compressive   STRENGTH. 
12-INCH  CUBES  WITH  CONCENTRATED  STRESS  ON  A  10»  X  10^  PLATE  ON  ONE  SURFACE. 


Composition. 


Load  per  square  inch  on  con- 
centrated surface. 


Brand  of  cement. 


Cement.  \  Sand. 


Broken  ',    Age.  1    I    Age,  3       Age.  6 
stone.      month.  '  months,    months. 


I 
Alpha  Portland 

I 

Oermania  Portland 

Alsen'R  Portland ' 


0 
2 
0 
2 
0 


I 


2 
4 

2 
4 
2 
4 


I 


Pounds. 
4,967 
2,860 
4.282 
3,249 
8,388 
2,859 


Pounds. 
**3,'953" 
"2*973" 
"2*864" 


Pound*. 

'"5,*i6i" 

"'3,' 754" 

'*4,"i36"' 


12-INCH  CUBI5S  WITH  CONCENTRATED  STRESS  ON  A  PLATE  8^  x  8^.25  ON  ONE  SURFACE. 


Alpha  Portland  ... 
Ccrmanin  Portland 
AlwMi's  Portland... 


4,581  5,669 

;  6,671 

3,522    -  4,582 

!  6,382 

3,426  4,988 
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CONCRETE   AND   MOBTAR   TESTS. 


Marks,  A-58. 

Composition:  Say lor's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Aee,  9  days. 

Weight  per  cubic  foot,  148.89  pounds. 

Sectional  area,  144  square  inches. 

Gauged  length,  5". 


Applle 

d  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0005 

.0002 

43,200 

300 

.0012 

.0007 

57,600 

400 

.0021 

.0013 

72,000 

GOO 

.0030 

.0019 

86.400 

600 

.0040 

.0025 

E=l,667,000  pounds  per  square  inch. 

100.800 

700 

.0050 

.0084 

115,200 

800 

.0062 

.0042 

129,600 

900 

.0077 

.0053 

144,000 

1.000 

.0090 

.0068 

E= 1.667.000  pounds  per  square  inch. 

172.800 

1.200 

.0122 

.0087 

First  crack. 

201,600 

1,400 

.0154 

.0112 

230.400 

1.600 

.0204 

.0151 

259.200 

1.800 

.0256 

.0195 

279.900 

1,941 

Ultimate  strength. 

•*•'• •" 

Marks,  A-61. 

Composition:  Say  lor's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 

Weight  per  cubic  foot,  150.82  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqiiare 
inch. 

Compres- 
sion. 

Set. 

Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0005 
.0008 
.0012 
.0025 
.0042 
.0066 
.0115 
.0197 

Pounds. 

14,448 

28.896 

43,344 

57.792 

72,240 

86,688 

101,136 

115,584 

130,032 

144.480 

173, 376 

202,272 

231,168 

260,064 

288,960 

306,100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,119 

Inch. 

0. 

.0001 
.0002 
.0004 
.0007 
.0011 
.0013 
.0018 
.0028 
.0030 
.0050 
.0075 
.0109 
.0172 
.0272 

Initial  load. 

£»2,500.000  pounds  per  square  inch. 

£-2,500,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  A-65. 

Composition:  Baylor's  Poiiland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  3  months. 

Weight  per  cubic  foot,  152.40  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks.                                  , 

1 

Total. 

Per  square 
Inch. 

CompreH- 
sion. 

Inch. 

0. 

.0001 
.0004 
.0006 
.0007 
.0009 
.0011 
.0013 
.0015 
.0018 
.0024 
.0034 
.0046 
.0060 
.0088 

Sot. 

Inch. 

0. 

0. 
.0001 
.0001 
.0001 
.0002. 
.0002 
.0003 
.0004 
.0005 
.0007 
.0011 
.0018 
.0025 
.0040 

Pounds. 

14,472 

28,944 

43,416 

57,888 

72,360 

86,832 

101,304 

115, 776 

130,248 

144,720 

173,664 

202,606 

281,552 

260,496 

289,440 

;    306,000 

318,884 

847,328 

376,272 

402,000 

Pounds. 

100 

20O 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

InltUl  load. 

EaS,571,000poundBpcr  square  Inch. 

E— 3.461,000  pounds  per  square  Inch. 
1S=»1,667,000  pounds  per  square  inch. 
PIrst  crack. 

2,200 
2,400 
2,600 
2,778 

.0110 
.0142 
.0183 

.0057    1 

.0082 

.0114 

f^ltimate  strength. 

Marks,  A-60. 

Composition:  Saylor's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Wei 


Weight  per  cubic  foot,  150.72  pounds. 
Sectional  area,  144.48  square  inches. 
Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Incn. 

Pounds. 

Compres- 
sion. 

Inch. 

Set. 
Inch. 

Potmds. 

14,448 

100 

0. 

0. 

Initial  load. 

28,8% 

200 

.0001 

0. 

43.344 

300 

.0003 

0. 

57,792 

400 

.0004 

.0001 

72, 240 

500 

.0006 

.0001 

86,688 

600 

.0007 

.0002 

E =5,000,000  pounds  per  square  inch. 

101,136 

700 

.0009 

.0002 

115,584 

800 

.0011 

.0003 

180,032 

900 

.0012 

.0003 

144.480 

1,000 

.0014 

.0004 

]  E =4,500,000  pounds  per  square  inch. 

173. 376 

1,200 

.0019 

.OOO'^ 

202,272 

1,400 

.0022 

.0006 

231,168 

1,600 

.0029 

.0008 

E=^ 2,631,000  pounds  per  square  inch. 

260,064 

1,800 

.0034 

.0010 

288,960 

2,000 

.0040 

.0011 

317,866 

2,200 

.0047 

.0014 

346,752 

2,400 

.0056 

.0019 

375,648 

2,600 

.0066 

.0022 

404,544 

2,800 

.0079 

.0029 

433,440 

3,000 

.0092 

.0035 

462,336 

3,200 

.0108 

.0044 

491,232 

8,400 

.0125 

.0052 

520, 128 

8,600 

.0158 

.007(5 

First  crack. 

549,024 

3,800 

.0192 

.0095 

572,000 

8,959 

ritimate  strength. 
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Mark8,  A-22. 

Composition:  Say lor's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  9  days. 

Sectional  area,  145.32  square  inches. 

Gauged  length,  5". 


Applied  load8. 

In  irauged  length. 

1 

Remarks. 

Total. 

Per  sauare 
inch. 

CompreH- 
sion. 

Set. 
Inch. 

Pounds. 

Pounds. 

Inch. 

14,632 

100 

0. 

0. 

Initial  load. 

29.064 

200 

.0002 

0. 

43,696 

300 

.0004 

.0001 

68,128 

400 

.0008 

.0002 

72,660 

600 

.0012 

.0003 

87,192 

600 

.0017 

.0006 

£=>2,273,000  pounds  per  square  Inch. 

101,724 

700 

.0022 

.0008 

116,290 

800 

.0027 

.0012 

130,788 

900 

.0086 

.0016 

146,320 

1,000 

.0044 

.0021 

Es=3 1.956,000  pounds  per  square  inch. 

174,384 

1,200 

.0060 

.0032 

203.448 

1,400 

.0077 

.0042 

282,612 

1,600 

.0096 

.0054 

First  crack. 

261,676 

1,800 

.0121 

.0068 

290,640 

2,000 

.0150 

.0089 

• 

319,704 

2,200 

.0187 

.0114 

336,400 

2,308 

Ultimate  strength. 

Marks,  A-15. 

Composition:  Savior's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 


Weight  per  cubic  foot,  149.26  pounds. 
Sectional  area,  144.12 


Gauged  length,  6". 


square  inches. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14.412 

28,824 

48,286 

67,648 

72,060 

86,472 

100,884 

116,296 

129,708 

144,120 

172,944 

201,768 

280,692 

269,416 

288,240 

317,064 

346,888 

374,712 

Pounds. 
100 
200 
300 
400 
600 
600 
700 
800 

doo 

1,000 
1,200 
1,400 
1,600 
1.800 
2;  000 
2,200 
2.400 
2,600 

Inch. 

0. 

.0002 
.0004 
.0007 
.0009 
.0012 
.0014 
.0016 
.0018 
.0021 
.0027 
.0032 
.0040 
.0060 
.0062 
.0077 
.0097 
.0118 

Inch. 

0. 

0. 

.0001 
.0002 
.0008 
.0008 
.0006 
.0006 
.0007 
.0007 
.0009 
.0011 
.0014 
.0019 
.0024 
.0034 
.0044 
.0066 

Initial  load. 

E=2,778,000  pounds  per  square  inch. 

E= 3,214,000  pounds  per  square  inch. 

E =2,083,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  A-17. 

Composition:    Baylor's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  151.84  pounds. 

Sectional  area,  146.89  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,689 

100 

0. 

0. 

Initial  load. 

29,878 

200 

.0001 

0. 

44,067 

800 

.0002 

0. 

58,756 

400 

.0008 

0. 

78,445 

600 

.0004 

0. 

88,184 

600 

.0006 

0. 

E  —  4,167,000  pounds  per  square  inch. 

102,828 

700 

.0006 

0. 

117,512 

800 

.0009 

0. 

182,201 

900 

.0010 

0. 

146,890 

1,000 

.0012 

0. 

£  a  3,750,000  pounds  per  square  inch. 

176,268 

1,200 

.0015 

.0001 

205,646 

1,400 

.0020 

.0002 

285,024 

1,600 

.0027 

.0005 

"£  B  2,778,000  pounds  per  square  inch. 

264,402 

1,800 

.0082 

.0007 

293,780 

2,000 

.0069 

.0009 

823,158 

2,200 

.0046 

.0013 

First  crack. 

852,536 

2,400 

.0065 

.0017 

881,914 

2,600 

.0067 

.0028 

411,292 

2,800 

.0087 

.0084 

412,000 

2,805 

Ultimate  strength. 

Marks,  A-14. 

Composition:  Saylor's  Portland  cement,  1;  sand,  3;  broken  stone,  6, 

Age,  6  months. 

Weight  per  cubic  foot,  150. 24  pounds. 

Sectional  area,  145.19  square  inches. 

Gauged  length,  6". 


Applied  loads. 

• 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
-  incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch, 

14,519 

100 

0. 

0. 

IniUal  load. 

29,038 

200 

.0001 

0. 

43,557 

800 

.0003 

0. 

58,076 

400 

.0005 

0. 

72,595 

500 

.0008 

0. 

87, 114 

600 

.0011 

.0001 

E:=2,500,000  pounds  per  square  inch. 

101,633 

700 

.0013 

.0002 

116, 152 

800 

.0015 

.0002 

130,671 

900 

.0018 

.0006 

145, 190 

1,000 

.0021 

.0005 

£==2,812,000  pounds  per  square  inch. 

174,228 

1,200 

.0028 

.0007 

203.266 

1,400 

.0036 

.0010 

232,304 

1,600 

.0044 

.0014 

£=2,000,000  pounds  per  square  inch. 

261,342 

1,800 

.0053 

.0017 

290,380 

2.000 

.0063 

.0022 

319,418 

2,200 

.0076 

.0027 

348,466 

2,400 

.0087 

.0033 

377,494 

2,600 

.0103 

.0043 

406,532 

2,800 

.0118 

.0053 

First  crack. 

4^5,570 

3,000 

.0187 

.0064 

4&1,608 

2,200 

.0161 

.0080 

493,646 

3,400 

.0197 

.0103 

522,664 
543,500 

3,600 
3,743 

.0246 

Ultimate  strength. 
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Marks,  A-M. 

Composition:  Saylor's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  9  days. 

Sectional  area,  144.12  square  inches. 

Grauged  length,  6". 


Applied  loadB. 


TOU.1.     |P«5„X" 


Ihmndt. 

Pound*. 

14.412 

100 

28,824 

200 

48,236 

800 

57,648 

400 

72,080 

500 

86,472 

600 

100,884 

700 

114,600 

796 

In  gauged  length. 


Comprefi- 
sion. 


Inch. 

0. 

.0016 
.0036 
.0065 
.0100 
.0149 
.0211 


Set. 


RemarkB. 


Inch,  > 

0.  I  Initial  load 

.0012  ' 

.0029 

.0051 

.0080  ;  Firat  crack. 

.0120  I 

.0170  I 
'  Ultimate  strength. 


Marks,  A-37. 

Composition:  Savior's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Sectional  area,  144.84  square  inches. 

Grauged  length,  5". 


Applied  loads. 

Total. 

Per  square 
Inch. 

Pounds. 

Pounds. 

U,4M 

100 

28.968 

200 

43,452 

300 

57,936 

400 

72,420 

500 

86,904 

600 

101,388 

700 

115,872 

800 

127,500 

880 

In  ganged  length. 


Compreft- 
slon. 


Inch. 

0. 

.0007 
.0020 
.0044 
.0077 
.0125 
.0182 
.0275 


Set. 


Inch. 

0. 
.0001 
.0012 
.0031 
.0057 
.0095 
.0140 
.0222 


Remarks. 


Initial  load. 


£=833/000  pounds  per  square  inch. 


Ultimate  strength. 
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Marks,  A-32. 

Composition:  Say  lop's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  8  months. 

Sectional  area,  145.42  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarka.                   ^ 

Total. 

1 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,542 

29.084 

43,626 

58,168 

72, 710 

87,252 

101,794 

116,836 

180,878 

145,420 

160,000 

174,504 

176,000 

Pounds. 
100 
200 
300 
400 
600 
600 
700 
800 
900 
1,000 

Inch. 
0. 
.0008 

.0007 
.0012 
.0016 
.0022 
.0080 
.0086 
.0043 
.0060 

Inch. 

0. 

.0001 
.0002 
.0005 
.0007 
.0011 
.0015 
.0020 
.0028 
.0026 

Initial  load. 

E  »  2,273,000  pounds  per  square  inch. 

E  a  1,875,000  pounds  per  square  inch. 
First  crack. 

Ultimate  strength. 

1,200 
1,210 

.0071 

.0088 

Marks,  A-35. 

Composition:  Saylor^s  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Sectional  area,  145.64  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

0. 

.0001 
.0008 
.0007 
.0011 
.0014 
.0020 
.0027 
.0040 
.0048 
.0075 

Set. 

Inch. 

0. 

0. 

0. 
.0001 
.0002 
.0002 
.0005 
.0009 
.0016 
.0022 
.0040 

1 

Pounds. 

14,564 

29,128 

43,692 

58,256 

72,820 

87,384 

101,948 

116,512 

131,076 

145,640 

174,768 

208,000 

214,200 

Pounds. 
100 
200 
300 
400 
600 
600 
700 
800 
900 
1,000 
1,200 

Initial  load. 

E=2,U83,000  pounds  per  square  inch. 

£=1,731,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

1,471 
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Marks,  B-49. 

Compositioii:  Atlas  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  8  days. 

Weight  per  cubic  foot,  151.01  pounds. 

Sectional  area,  143.04  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Totol. 

Persqu&re 
Incn. 

Compres- 
sion. 

Set 

Inch. 

0. 

0. 
.0001 
.0001 
.0008 
.0006 
.0009 
.0018 
.0020 
.0081 
.0061 
.0110 
.0201 

PoundB. 

14,804 

28,608 

42,912 

67,216 

n,620 

86,824 

100,128 

114,482 

128,736 

143,010 

171,648 

200,266 

228,864 

242,400 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1.600 

1,696 

Inch. 

0. 

.0001 
.0004 
.0007 
.0011 
.0016 
.0022 
.0000 
.0041 
.0066 
.0096 
.0164 
.0260 

Initial  load. 

£=2,778,000  pounds  per  square  inch. 
E=>1,87&,000  pounds  per  square  inch. 
Ultimate  strength. 

Marks,  B-60. 

Composition:  Atlas  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 


Age,  1  monin. 

Weight  per  cubic  foot,  151.11  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  5". 


Applied  loads.            In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

PoundB. 

14,620 

29,040 

43,660 

58,060 

72,600 

87,120 

101,640 

116,160 

130,680 

146,200 

174,240 

203,280 

282,820 

261,860 

290,400 

819,440 

344,600 

PoundB. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,378 

Inch. 

0. 

.0001 
.0008 
.0006 
.0007 
.0009 
.0011 
.0014 
.0017 
.0020 
.0026 
.0086 
.0047 
.0064 
.0066 
.0128 

Inch. 

0. 

0. 

0. 

0. 
•  0. 
.0001 
.0002 
.0006 
.0004 
.0004 
.0007 
.0011 
.0018 
.0027 
.0040 
.0009 

Initial  load. 

£—8,126,000  pounds  per  square  inch. 

E= 2,812,000  pounds  per  square  inch. 

E= 1,724,000  pounds  per  square  inch. 

Flnt  crack. 
Ultimate  strength. 
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Marks,  B-66. 

Composition:  Atlas  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  8  months. 

Weight  per  cubic  foot,  160.16  pomids. 

Sectional  area,  146.62  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Fersqnare 
incn. 

Comprea- 
slon. 

Set. 

Poundt. 

Pimnds. 

Inch. 

Inch. 

14.6G2 

100 

0. 

0. 

Initial  load. 

29,324 

20O 

.0001 

0. 

43,966 

300 

.0002 

0. 

68,648 

400 

.0008 

0. 

73,310 

500 

.0006 

0. 

87,972 

600 

.0007 

.0001 

£=4,167,000  pounds  per  square  inch. 

102,634 

700 

.0010 

.0001 

117,296 

800 

.0012 

.0001 

131,938 

900 

.0014 

.0002 

146,620 

1,000 

.0016 

.0002 

£=8,214,000  pounds  per  square  Inch. 

175,944 

1,200 

.0021 

.0004 

205,268 

1,400 

.0027 

.0006 

284,502 

1,600 

.0085 

.0009 

£='2,068,000  pounds  per  square  inch. 

268,916 

1,800 

.0042 

.0010 

293,240 

2,000 

.0048 

.0010 

322,564 

2,200 

.0059 

.0014 

351,888 

2,400 

.0061 

.0090 

881,212 

2,600 

.0118 

.0065 

410,586 

2.800 

.0199 

.0115 

First  crack. 

428,000 

2,918 

Ultimate  strength. 
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Marks,  R-62. 

Composition:  Atlas  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  150.06  pounds. 

Sectional  area,  147.13  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Founds. 

Founds. 

Inch. 

Inch. 

14,718 

100 

0. 

0. 

Initial  load. 

29,426 

200 

.0001 

0. 

44,189 

300 

.0008 

0. 

58,852 

400 

.0006 

0. 

73,665 

500 

.0007 

.0001 

88,278 

600 

.0009 

.0001 

E  =  3,125,000  pounds  per  square  Inch. 

102,991 

TT^ 

.OOU 

.0001 

117,704 

800 

.0018 

.0002 

132,417 

900 

.0015 

.0003 

147,130 

1,000 

.0018 

.0004 

E  =  3,214,000  pounds  per  square  inch. 

176,566 

1,200 

.0023 

.0005 

206,982 

1,400 

.0029 

.0007 

235,408 

1.600 

.0035 

.0009 

'E  »  2.273,000  pounds  per  square  inch. 

264,834 

1,800 

.0041 

.0010 

294,260 

2,000 

.0049 

.0013 

323,686 

2,200 

.0057 

.0017 

853,112 

2,400 

.0066 

.0022 

382,538 

2,600 

.0077 

.0027 

411,964 

2,800 

.0087 

.0032 

441,390 

3,000 

.0100 

.0089 

470,816 

8,200 

.0112 

.0044 

500,242 

8,400 

.0129 

.0058 

529,668 

3,600 

.0150 

.0067 

' 

560,000 

First  crack. 

559.094 

3,' 800*" 

.'6i73" 

.0082" 

.^       ^  ^  ^i*  ^F       ^fc^^  ^^^"^^  ^^^  m 

588,620 

4,000 

.0205 

.0111 

Ultimate  strength. 

i 

After  releasing  the  maximum  load  and  determining  the  set -under  the 
initial  load,  the  stress  was  increased  to  about  1,600  pounds  per  square 
inch,  which  was  sustained  for  a  period  of  1  hour.  At  the  end  or  this 
time  the  load  was  increased,  failure  occurring  under  a  load  of  about 
3,600  pounds  per  square  inch. 
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Marks,  B-15. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  8  days. 

Weight  per  cubic  foot,  150.89  pounds. 

Sectional  area  142.68  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnaro 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Ptninds. 

Inch. 

Inch. 

14,268 

100 

0. 

0. 

Initial  load. 

28,536 

200 

.0004 

.0002 

42.804 

800 

.0010 

.0005 

57,072 

400 

.0021 

.0013 

71,340 

600 

.0035 

.0024 

85,608 

600 

.0051 

.0039 

K= 1,667,000  pounds  per  square  inch. 

99,876 

700 

.0078 

.0058 

114,144 

800 

.0107 

.0083 

12S,412 

900 

.0130 

.0102 

142.680 

1000 

.0178 

.0143 

First  crack. 

183,100 

1283 

Ultimate  strength. 

Marks,  B--U. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  151.18  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Pounds. 

14.448 

28,896 

48.»44 

67,792 

72,240 

86,688 

101.i:J6 

115,5*4 

130,032 

144, 180 

173,376 

202,272 

231,168 

260,  O&l 

288,960 

303,000 


1  loads. 

In  gauge 

d  length. 

Remarks. 

Per  square 

Compres- 

Set 

inch. 

sion. 

Pounds 

Inch. 

Inch. 

100 

0. 

0. 

Initial  load. 

200 

.0001 

0. 

800 

.0002 

0. 

400 

.0004 

.0001 

500 

.0006 

.0001 

600 

.0009 

.0001 

E=» 3,125,000  pounds  per  square  inch. 

700 

.0012 

.0002 

800 

.0015 

.0003 

900 

.0020 

.0005 

1,000 

.0025 

.0008 

E=2,647,000  pounds  jxt  sciuare  inch. 

1,200 

.oai2 

.0018 

1.400 

.00(>1 

.0031 

1,600 

.0097 

.0055 

1,800 

.0136 

.0083 

First  crack. 

2,000 

.0202 

.0133 

2,097 

Ultimate  strength. 

1 
1 

H.  Doc.  300 


48 
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Marks,  R-9. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  152.15  pounds. 

Sectional  area,  145.55  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Bqnare 
inch. 

Compres- 
sion. 

Set. 

i 

Pounda. 

Pmmds. 

Inch. 

Inch. 

14,555 

100 

0. 

0. 

Initial  load. 

29,110 

200 

.0001 

0. 

43,ri65 

300 

.0004 

0. 

58,220 

400 

.0006 

.0001 

72,776 

500 

.0009 

.0001 

87,380 

600 

.0011 

.0002 

£=«2,778,000  pounds  per  iiquare  inch. 

101, 885 

700 

.0014 

.0004 

116,440 

800 

.0017 

.0005 

190,995 

900 

.0021 

.0006 

145,550 

1,000 

.0025 

.0007 

]  Es2,500,000  pounds  per  square  inch. 

174,660 

1,200 

.0088 

.0011 

203,770 

1,400 

.0044 

.0016 

232,880 

1,600 

.0060 

.0026 

'E=l,471,000  pounds  per  square  inch. 

261,990 

1,800 

.0080 

.0036 

291,100 

2,000 

.0100 

.0048 

320,210 

2,200 

.0122 

.0064 

• 

349,320 

2,400 

.0157 

.0068 

370,000 

..  .  ...  . 

First  crank 

878,430 

2,600 

.0196 

.0116 

407,540 

2,800 

.0269 

.0167 

Ultimate  strength. 

Marks,  B-10. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6, 

Age,  6  months. 

Weight  per  cubic  foot,  151.34  pounds. 

Sectional  area,  146.15  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

Set. 

Pounds. 

Potmds. 

Inch. 

14,615 

100 

0. 

0. 

Initial  load. 

29,280 

200 

.0001 

0. 

43,845 

800 

.0003 

.0001 

58,460 

400 

.0004 

.0001 

73,075 

500 

.0006 

.0001 

87,690 

600 

.0008 

.0001 

£^3,571,000  pounds  per  square  inch. 

102,305 

700 

.0010 

.0002 

116,920 

800 

.0012 

.0002 

131,535 

900 

.0014 

.0003 

146, 160 

1,000 

.0016 

.0003 

£aS,461,000  pounds  per  square  inch. 

175,380 

1,200 

.0021 

.0005 

201,610 

1,400 

.0029 

.0006 

233,840 

1,600 

.0040 

.0014 

£=2,174,000  pounds  per  square  inch. 

263,070 

1,800 

.0049 

.0018 

292,300 

2,000 

.0063 

.0027 

321,530 

2,200 

.0082 

.0038 

360,760 

2,400 

.0104 

.0051 

379,990 

2,600 

.0129 

.0068 

405,000 

First  crack. 

409,220 

2,800 

.0170 

.0097 

438,460 

3,000 

.0222 

.0134    , 

475,800 

8,256 

1 

Ultimate  strength. 
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Marks,  B-40. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  8  days. 

Sectional  area,  146.52  square  inches. 

Gauged  length,  5". 


Applied  loadfk 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

PmiTuis. 
14,652 
29.304 
43,956 
57,000 
58,608 
73,260 
87,912 
94,100 

Pounds. 
100 
200 
300 

Inch. 

0. 

.0029 
.0069 

Inch. 

0. 

.0023 
.0056 

Initial  load. 
First  crack. 

Ultimate  strength. 

400 
600 
600 
642 

.0110 
.0150 
.0196 

.0091 
.0125 
.0156 

Marks,  B-34. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Sectional  area,  146.04  square  inches. 

Gauged  length,  6". 


Applied  loads.       ,      In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

I\)unds. 
100 
200 
800 
400 
600 
600 
700 
800 
900 
1,000 
1,100 

Compres- 
sion. 

Set. 

Pounds. 

14,604 

29,206 

43,812 

68,416 

73,020 

87,624 

102,228 

116,882 

131,436 

146,040 

160,644 

Inch. 

0. 

.0004 
.0010 
.0017 
.0028 
.0042 
.0060 
.0065 
.0110 
.0142 

Inch. 

0. 

0. 

.0002 
.0008 
.0014 
.0028 
.0035 
.0052 
.0071 
.0096 

Initial  load. 

E=»l,316,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  R-Se. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone;  12. 

Age^  3  months. 

Sectional  area,  146.04  square  inches. 

Grauged  length,  5". 


Applied  loadii. 

In  ganged  len^rth. 

RemarlcB. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,604 

29,206 

48,812 

58,416 

73,020 

87,624 

102,228 

116,882 

181,486 

146,040 

160,644 

198,400 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,824 

Inch. 

0. 
.0006 
.0017 
.0029 
.0048 
.0061 
.0085 
.0115 
.0147 
.0189 
.0251 

Inch. 

0. 
.0004 
.0010 
.0016 
.0026 
.0089 
.0055 
.0077 
.0102 
.0185 
.0187 

Initialload. 

Esl,186,000  pounds  per  square  inch. 

Ea8S8,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 

Marks,  B-28. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12, 

Age,  6  months. 

Sectional  area,  146.79  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  len^h. 

Remarks. 

Total. 

Per  square 
incn. 

Gompres- 
.    sion. 

Inch. 

0. 

.0001 
.0006 
.0011 
.0016 
.0022 
.0029 
.0037 
.0046 
.0068 
.0065 
.0119 
.0166 

Set. 

Pounds. 

14,579 

29,158 

43,737 

58,816 

72,895 

87,474 

102,058 

116,682 

131,211 

145,790 

174,948 

204,106 

233,264 

262,000 

261,756 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

Inch. 

0. 

0. 

0. 
.0003 
.0005 
.0008 
.0011 
.0016 
.0022 
.0080 
.0048 
.0075 
.0109 

Initial  load. 

E     1,786.000  pounds  per  square  Inch. 

p: =1,607,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

1,795 

.0229 

.0162 
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Marks,  C-73. 

Composition:  Alpha  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Affe,  7  days. 

Weight  per  cubic  foot,  152.83  pounds. 

Sectional  area*  1M.82  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Perscmare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,482 

28,964 

4%  446 

57.928 

72,410 

86,892 

101,374 

115,856 

130,338 

144,820 

173,784 

202,748 

231,712 

260,676 

289,610 

318,604 

347,568 

376,532 

405,496 

434,460 

463,424 

466,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,211 

Inch. 

0. 

.0002 
.0005 
.0009 
.0012 
.0014 
.0019 
.0023 
.0027 
.0081 
.0041 
.0052 
.0067 
.0081 
.0095 
.0109 
.0126 
.0144 
.0166 
.0200 
.0370 

Inch. 

0. 

0. 

.0001 
.0002 
.0002 
.0003 
.0006 
.0007 
.0006 
.0010 
.0013 
.0021 
.0028 
.0036 
.0043 
.0049 
.0059 
.0068 
.0080 
.0100 

Initial  load. 

K  =  2,273,000  pounds  per  square  inch. 

E  =  2,143,000  pounds  per  square  inch. 
E  =  1,613,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  C-33. 

Composition:  Alpha  Poi'tland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  1  month. 

Weight  per  cubic  foot,  152.31  pounds. 

Sectional  area,  143.40  square  inches. 

Gauged  length,  5". 


Applied  IcMids. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

* 

Set. 

Pounds. 

14,340 

28,680 

43,020 

57,260 

71,700 

86,040 

100,380 

114,720 

129,060 

143,400 

172,080 

200,760 

229,440 

258,120 

286,800 

815,480 

344,160 

372,840 

401.520 

430,200 

458,880 

487,560 

516,240 

14,340 

544,920 

573,600 

602,280 

630,960 

659,640 

683,500 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,200 

3,400 

3,600 

100 

3,800 

4,000 

4,200 

4,400 

4,600 

4,766 

Inch, 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0013 
.0016 
.0018 
.0023 
.0028 
.0034 
.0088 
.0042 
.0M7 
.0051 
.0067 
.0063 
.0070 

.oon 

.0065 
.0091 

Inch, 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0003 
.0006 
.0005 
.0006 
.0008 
.0009 
.0010 
.0011 
.0012 
.0013 
.0016 
.0017 
.0021 
.0023 
.0026 

Initial  load. 

E     3,125,000  pounds  per  square  inch. 

E= 3,000,000  pounds  per  square  inch. 
'£=2,941,000  pounds  per  square  inch. 

First  crack, 

Rested  one  hour  under  this  load. 

Ultimate  strength. 

.0103 
.0114 
.0128 
.0127 
.0128 

.0033 
.0040 
.0046 
.0042 
.0021 
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IVIarks,  C;^7. 

Composition:  Alpha  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  3  months. 

Weight  per  cubic  foot,  151.69  pounds. 

Sectional  area,  145.41  square  inches! 

Grauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,541 
29,062 
58,164 
87,246 
116,328    ' 
145,410 
174,492 
208,574 
282,656 
261,788 
290,820 
319,902 
848,964 
878,066 
407,148 
486,280 
465,812 
494,894 
528,476 
552,558 
581,640 
610,722 
689,804 
668,886 
697.968 
704,000 

Pounds. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
8,000 
8,200 
8,400 
8,600 
8,800 
4,000 
4,200 
4,400 
4,600 
4,800 
4,841 

Inch, 

0. 

0. 

.0008 
.0006 
.0010 
.0014 
.0019 
.0022 
.0026 
.0081 
.0065 
.0088 
.0042 
.0046 
.0051 
.0055 
.0060 
.0066 
.0072 
.0078 
.0064 
.0091 
.0099 
.0109 
.0110 

Inch. 

0. 

0. 

0. 
.0001 
.0002 
.0004 
.0005 
.0006 
.0006 
.0008 
.0008 
.0009 
.0010 
.0011 
.0012 
.0013 
.0015 
.0018 
.0020 
.0020 
.0022 
.0025 
.0029 
.0035 
.0025 

Initial  load. 

£»5,000,000  pounds  per  square  Inch. 
E»4,500,000  pounds  per  square  inch. 

'£=2,941,000  pounds  i>er  square  inch. 
First  crack. 

Ultimate  strength. 

Marks,  C-57. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  7  days. 

Weight  per  cubic  foot,  147.88  pounds. 

Sectional  area,  142.80  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persouare 
incn. 

Comprefl- 
slon. 

Set. 

Inch. 

0. 
.0008 
.0024 
.0048 
.0063 
.0137 
.0193 
.027^ 

Pounds. 
14,280 
28,560 
42,840 
57.120 
71,400 
85,680 
99.960 
114,240 
137,400 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
962 

Inch, 

0. 
.0012 
.0(m2 
.0059 
.0102 
.0162 
.0228 
.0817 

Initial  load. 

£=1,000,000  pounds  per  square  inch. 
First  crack. 

Ultimate  strengtli. 
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Marks,  C-66. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 

Weiffht  per  cubic  foot,  145.0^ pounds. 

Sectional  area,  143.88  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Rem&rks. 

Totiil. 

Per  square 
Incn. 

C-ompres- 
sion. 

Set. 

Pounrl*. 

14,388 

28,776 

43,164 

57,552 

71.940 

86, 328 

100,716 

115, 104 

129, 492 

143,880 

172, 656 

201,432 

2ao,'2m 

2.58.984 
287.760 
316, 536 
313,000 

PouncUi. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

Inch. 

0. 

.0004 
.0008 
.0011 
.0014 
.0018 
.0022 
.0028 
.0033 
.0040 
.OWVl 
.0071 
.0093 
.0119 
.0154 
.0195 

iTich. 

^'           1 
.0001 

.0002 

.0003 

.0005 

.0006 

.0008 

.0011    1 

.0013    ' 

.0016 

.0024    , 

.0034    ; 

.0016    ' 

.OOW 

.0088 

.0117 

Initial  load. 

E ^2,083,000  pounds  per  nqnarc  Inch. 

E^  1,875,000  pounds  per  square  Inch. 
E^  1,190,000  pounds  per  square  inch. 

First  crack. 
Ulllmato  Rtrength. 

JW5, 312 
372, 700 

2,400 
2,590 

.0257 

.0169 

1 

Marks,  C-62. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  3  months. 


Age,  6  monins. 

Weight  per  cubic  foot,  148.65  pounds. 
Sectional  area,  142.92  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Inch. 

Set. 

Pounds. 

Pounds. 

Inch. 

14.292 

100 

0. 

0. 

Initial  load. 

28,584 

200 

.0001 

0. 

42,876 

300 

.0002 

0. 

57,168 

400 

.0003 

0. 

71,460 

500 

.0004 

0. 

85, 752 

600 

.0007 

.0001 

E  =  4,167,000  pounds  per  square  Inch. 

100, 044 

700 

.0008 

.0001 

114, 336 

800 

.0010 

.0001 

128, 628 

900 

.0012 

.0001 

142,920 

1,000 

.0014 

.0002 

E  r=  8,750,000  pounds  per  square  inch. 

171,50.1 

1,200 

.0018 

.0002 

200.088 

1,400 

.0023 

.0004 

228, 672 

1,600 

.0028 

.0005 

1 E  "  2,778,000  pounds  per  square  inch. 

257,  256 

1,800 

.00»4 

.0009 

285, 8-10 

2,000 

.0041 

.0011 

314, 424 

2,200 

.0046 

.0018 

343,008 

2,400 

.0052 

.0013 

371,592 

2,600 

.oa58 

.0016 

400,176 

2,800 

.0064 

.0017 

428,760 

3,000 

.0074 

.0018 

457. 31 J 

3,200 

.0092 

.0021 

First  crack. 

401,000 

3,226 



Ultlmrttc  strength. 
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Marks,  0-90. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  151.64  pounds. 

Sectional  area,  142.56  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,256 

28,512 

42,768 

57,024 

71,280 

85,636 

99,792 

114,048 

128,304 

142,560 

171,072 

199,584 

228,096 

266,606 

285,120 

313,632 

342,144 

870,056 

142,560 

399,168 

427,680 

456,192 

484,704 

513,216 

518,000 

541,728 

570,240 

598,752 

691,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

1,000 

2,800 

8,000 

3,200 

3,400 

3,600 

Inch, 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0011 
.0013 
.0015 
.0017 
.0020 
.0023  . 
.0029 
.0033 
.0037 
.0042 
.0046 
.0052 

Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0003 
.0003 
.0004 
.0005 
.0007 
.0008 
.0009 
.0010 
.0011 
.0013 

'  Initial  load. 

E  =  3,125,000  poundH  per  wiuaru  inch. 

1 E  =>  3,214,000  pounds  per  square  inch. 
E  =-  3,671,000  pounds  jkjf  square  inch. 

Rested  1  hour  under  this  load. 

First  crack. 
Ultimate  strength. 

.0060 
.0067 
.0076 
.0082 
.0092 

.0017 
.0020 
.0023 
.0025 
.0030 

3,800 
4,000 
4,200 
4,847 

.0101 
.0112 
.0120 

.0085 
.0040 
.0042 

Marks,  C-22. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  142.78  pounds. 

Sectional  area,  143.04  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,304 

28,608 

42,912 

57,216 

71,520 

85,824 

100, 128 

114,432 

128,786 

143,  (HO 

171,  W8 

200,256 

228,864 

257,472 

280,080 

314,688 

338,100 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,364 

Inch. 

0. 
.0002 
.0007 
.0010 
.0014 
.0018 
.0022 
.0027 
.0032 
.0037 
.0049 
.0061 
.0076 
.0094 
.0112 
.0135 

Inch. 

0. 

.0001 
.0002 
.0003 
.0006 
.0006 
.0009 
.0011 
.0013 
.0016 
.0022 
.0028 
.0086 
.OO'IO 
.0055 
.0066 

Initial  load. 

K  =»  2,083,000  pounds  per  square  inch. 
K  «  2,143,000  pounds  per  square  inch. 

First  crack. 
TJItimate  strength. 
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Marks,  G-21. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Affe,  3  months. 

VTei^ht  per  cubic  foot,  145.48  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loadH. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compre»- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

43,416 

300 

.0002 

0. 

57,888 

400 

.0004 

0. 

72,360 

500 

.0006 

0. 

86,832 

600 

.0008 

.0001 

£  =^  3,571,000  poandH  per  square  inch. 

101, 3(H 

700 

.0010 

.0001 

115.776 

800 

.0012 

.0001 

130,248 

900 

.0015 

.0002 

144,720 

1,000 

.0018 

.0002 

E  =>  2,812,000  pounds  per  square  inch. 

173,664 

1,200 

.0023 

.0005 

202,608 

1,400 

.0031 

.       .0007 

231,562 

1,600 

.0040 

.0011 

E  »  2,000,000  pounds  per  square  inch. 

260.496 

1,800 

.0048 

.0013 

289,440 

2,000 

.0057 

.0016 

318,384 

2,200 

.0068 

.0019 

847,328 

2,400 

.0085 

.0027 

First  crack. 

376,272 

2,600 

.0104 

.0035 

405,216 

2,800 

.0146 

.0066 

416,800 

2,880 

Ultimate  strength. 

- 

Marks,  0-3. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  broken  stone  6. 

Age,  6  months. 

Weight  per  cubic  foot,  146.09  pounds. 

Sectional  area,  142.80  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
.sion. 

Set, 

Pounds. 

14,280 

28.560 

42,840 

67,120 

71,400 

86,680 

99,960 

114,240 

128.520 

142,800 

171,360 

199,920 

228,480 

257,040 

285,600 

314, 160 

840,000 

342,720 

371,280 

375,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1.600 

1,800 

2,000 

2,200 

Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0013 
.0015 
.0021 
.0028 
.0086 
.0046 
.0062 
.0064 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0007 
.0011 
.0015 
.0022 
.0086 

Initial  load. 

E  »  4,167,000  pounds  per  square  inch. 

E  a  4,091,000  pounds  per  square  inch. 
E  =^  1,724,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

""  2,"466 
2,600 
2,627 

.0117 
.0174 

.0090 

1 
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Maiks,  C-31. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Weight  per  cubic  foot,  139.46  pounds. 

Sectional  area,  143.52  square  inches. 

Gauged  length,  5". 


Applied  loadti. 

In  ganged  length. 

RemarkB. 

Total. 

Per  squ&re 
inch. 

Cumpres- 
aion. 

Set. 

Pounds. 

14,352 

28,704 

43,066 

57,408 

71,760 

86,112 

100,464 

114,816 

129,168 

143,520 

1?2,224 

181,000 

200,928 

208,400 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 
1,200 

Inch. 

0. 

.0005 
.0012 
.0019 
.0025 
.00R2 
.0040 
.0046 
.0052 
.0058 
.0069 

Inch. 

0. 
.0001 
.0006 
.0009 
.0013 
.0017 
.0021 
.0025 
.0028 
.0030 
.0064 

Initial  load. 

£=>  1,667,000  pounds  per  Rquare  inch. 

£=1,607,000  pounds  per  square  inch. 
Firet  crack. 
Ultimate  strength. 

1,400 
1,452 

.0071 

.0027 

Marks,  (M2. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

Weight  per  cubic  foot,  145.17  pounds. 

Sectional  area,  142.08  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,208 

28,416 

42,624 

56,832 

71,040 

85,248 

99,456 

113,664 

127,872 

142,080 

170,496 

19H,  912 

227,328 

238,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,677 

Inch. 
0. 

.0008 
.0008 
.0013 
.0020 
.0026 
.0034 
.0043 
.0051 
.0061 
.0082 
.0110 
.0161 

Inch. 
0. 

.0001 
.0003 
.0005 
.0009 
.0012 
.0017 
.0022 
.0029 
.0086 
.0049 
.0068 
.0104 

Initial  load. 

E  =  1,786,000  pounds  per  square  inch. 

£  » 1,800,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  C-43. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Weight  per  cubic  foot,  144.34  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 

III  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,460 

28,920 

43,380 

57,840 

72,300 

86,760 

101,220 

115, 680 

130, 140 

144,600 

173,520 

202,440 

231,360 

260,280 

289.200 

297,100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,065 

Inch. 

0. 
.0002 
.0006 
.0010 
.0014 
.0020 
.0026 
.0032 
.0039 
.0047 
.0066 
.0088 
.0114 
.0146 
.0196 

Inch. 

0. 

0. 
.0001 
.0002 
.0004 
.0007 
.0009 
.0012 
.0015 
.0020 
.0031 
.0014 
.0059 
.0082 
.0114 

Initial  load. 

E=l,923,000  pounds  per  square  Inch. 

E=:1,6G7,000  i>ounds  (x*r  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  D-76. 

Composition:  Gcrmania  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  7  days. 

Weight  per  cubic  foot,  148.12  pounds. 

Sectional  area,  144  square  inches. 

(jauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,400 

28,800 

43,200 

57,600 

72,000 

86,400 

100,800 

115,200 

129.600 

141,000 

172,800 

201,600 

230,400 

259,200 

288.000 

316,800 

345,600 

379,900 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,638 

Inch. 

0. 

.0001 
.0004 
.0008 
.0012 
.0016 
.0021 
.0027 
.0033 
.0040 

.oa56 

.0078 
.0098 
.0129 
.0160 
.0214 
.0312 

Inch. 

0. 

0. 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0010 
.0012 
.0020 
.0034 
.0045 
.0062 
.0086 
.0126 
.0205 

Initial  load. 

£  ^  2, 083, 000  poundH  per  Hquarc  Inch. 

E  =a  1, 607, 000  poundH  per  square  inch. 

£  a  1,067,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  D-67. 

Composition:  Gennania  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  1  month. 

Weight  per  cubic  foot,  149.52  pounds. 

Sectional  area,  143.40  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
•       sion. 

Set. 
Inch. 

V 

Fminds. 

Pounds. 

Inch. 

14,340 

100 

0. 

0. 

Initial  load. 

28,680 

200 

.0001 

0. 

43,020 

800 

.0002 

0. 

67,360 

400 

.0008 

0. 

71,700 

600 

.0005 

0. 

86,040 

600 

.0007 

0. 

E  =»  3, 571,000  i>ound»  \HiT  square  Inch. 

100,380 

700 

.0010 

.0001 

114,720 

800 

.0012 

.0001 

129,060 

900 

.0015 

.0002 

143,400 

1,000 

.0017 

.0008 

E  =  8, 214, 000  pounds  per  square  incli. 

172,060 

1,200 

.0023 

.0004 

200,760 

1,400 

.0028 

.0006 

229,440 

1,600 

.0034 

.0008 

E  ^--  2, 778, 000  pounds  per  square  inch. 

268,120 

1,800 

.0088 

.0010 

286,800 

2,000 

.0048 

.0011 

315,480 

2,200 

.0016 

.0012 

844,160 

2,400 

.0060 

.0014 

First  crack. 

372,840 

2,600 

.0056 

.0016 

401,520 

2,800 

.0062 

.0018 

430,200 

3,000 

.0070 

.0021 

468,880 

3,200 

.0081 

.0024 

487,560 

3,400 

.0098 

.0083 

616,240 

3,600 

.0112 

Ultimate  strength. 

Marks,  D-82. 

Composition:  Gennania  Portland  cement,  1;  sand,  0;  broken  stone,  2, 

Age,  3  months. 

Weight  per  cubic  foot,  150.13  pounds. 

Sectional  area,  143.76  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,376 

100 

0. 

0. 

Initial  load. 

28,752 

200 

.0002 

0. 

43,128 

800 

.0004 

.0001 

57,504 

400 

.0007 

.0001 

71,880 

500 

.0009 

.0002 

86,256 

600 

.0012 

.0003 

K,  -»  2,778,000  pounds  per  square  inch. 

100.632 

700 

.0015 

.0004 

115,008 

800 

.0018 

.0006 

129,384 

900 

.0022 

.0007 

143,760 

1,000 

.0025 

.0007 

E  B  2,500,000  pounds  per  square  inch. 

172,512 

1,200 

.0032 

.0009    < 

201,264 

1,400 

.0039 

.0011 

230,016 

1,600 

.0050 

.0017 

£  =>  1,724,000  pounds  per  square  inch. 

258,768 

1,800 

.0059 

.0020 

287,520 

2,000 

.0071 

.0024 

316,272 

2,200 

.0084 

.0030    1 

345,024 

2,400 

.0101 

.0039 

373,776 

2,600 

.0116 

.0047 

First  crack. 

402,528 

2,800 

.0186 

.0058    1 

431,280 

3,000 

.0164 

.0076 

460,032 

8,200 

.01»1 

.0092 

488,784 

8,400 

.0208 

.0107 

517.536 

8,600 

.0221 

.0117 

546,288 

3.800 

■•«••••••■•* 

Ultimate  strength. 

..*•■■•■•■•• 
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Marks,  D-111. 

Composition:  Gcrinania  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  6  months. 

Weight  per  cubic  foot,  149.63  pounds. 

Sectional  area,  145.44  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauge 

d  length. 

Remarks. 

0 

Total. 

Per  square 
inch. 

CompreH- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,544 

100 

0. 

0. 

Initial  load. 

29,088 

200 

.0002 

0. 

43,632 

800 

.00(^1 

.0001 

58,176 

400 

.0006 

.0001 

72,720 

500 

.0007 

.0002 

87,264 

600 

•0009 

.0002 

E  ^  3,571,000  pounds  per  square  inch. 

101,806 

700 

.0011 

.0003 

116.352 

800 

.0012 

.g008 
.0003 

130,896 

900 

.0014 

145,440 

1.000 

.0017 

.OOW 

£  ^  3,461,000  pounds  per  square  inch. 

174,528 

1,200 

.0021 

.00(M 

203,616 

1,400 

.0026 

.0005    . 

232, 7(H 

1,600 

.0082 

.0007 

E  =  2,881,000  pounds  per  square  inch. 

261,792 

1,800 

.0088 

.0008 

290,880 

2,000 

.0043 

.0009 

319.968 

2,200 

.0050 

.0010 

349,056 

2,400 

.0059 

.0011 

378,144 

2,600 

.0067 

.0013 

. 

407,282 

2,800 

.0078 

.0017 

436,320 

8,000 

.0066 

.0020 

• 

465,408 

3,200 

.0101 

.0027 

494,496 

8,400 

.0109 

.0030 

523,584 

8,600 

.0124 

.0036 

552,672 

3,800 

.0137 

.0042 

First  crack. 

581,760 

4,000 

.0150 

.0048 

610,848 

4,200 

.0171 

.0067 

639,986 

4,400 

.0189 

.0069 

669,024 

4,600 

.0222 

.0084 

724,000 

4,978 

...   

Ultimate  strength. 

1 

Marks,  D-59. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Aee,  7  days. 

Weight  per  cubic  foot,  149.02  pounds. 

Sectional  area,  145.30  square  inches. 

Gauged  length,  5". 


Applied  load. 

In  gauged  len^h. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,530 

29,060 

43,500 

58,120 

72,650 

87,180 

101,710 

116,240 

130,770 

145,300 

174,360 

203,420 

282,480 

261,540 

290,600 

819,660 

348,768 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

Inch. 

0. 
.0001 
.0004 
.0006 
.0010 
.0013 
.0017 
.0022 
.0028 
.0033 
.0045 
.0061 
.0079 
.0106 
.0130 
.0161 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0003 
.0005 
.0007 
.0010 
.0012 
.0018 
.0028 
.0038 
.0054 
.0072 
.0095 

Initial  load. 

E  '=  2,500,000  pounds  per  square  inch. 

« 

1 E  =  2,143,000  pounds  per  square  Inch. 

"E  =  1,351,000  pounds  per  square  Inch. 

First  crack. 
Ultimate  strength. 
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Marks,  D-64. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 

Weight  per  cubit  foot,  149.64  pounds. 

Sectional  area,  144.82  square  inches. 

Gauged  length,  6". 


Applied  loadfl. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqiiare 
Inch. 

Comprefr 
slon. 

Set. 

Pounds. 

14,482 

28,964 

43,446 

57,928 

72,410 

86,892 

101,374 

115,856 

130,338 

144,820 

173, 784 

202,748 

281,712 

260,676 
289,640 
318,604 
347,568 
376,582 
405,496 
424,800 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
2,983 

Inch. 
0. 
.0001 
.0001 
.0002 
.0002 
.0004 
.0005 
.0006 
.0007 
.0007 
.0008 
.0010 
j        .0011 
1        .0041 
.0054 
.0072 
.0094 
.0120 
.0160 
.0215 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0000 

-.0005 
-.0007 
-.0010 
.0003 
.0009 
.0020 
.0033 
.0050 
.0075 
.0112 

Initial  load. 

• 

Micrometer  <mt  of  order. 

J  Micrometer  readjusted. 
Second  loading. 

First  crack. 
Ultimate  strength. 

Marks,  p-53. 

Composition :  Germania  Portland  cement,  1 ;  sand,  2 ;  broken  stone,  4. 

Age,  3  months. 

Weight  per  cubic  foot,  149.91  pounds. 

Sectional  area,  143.16  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

RemarkN. 

Total. 

Per  Bqnare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Poitnds. 

Inch. 

Inch. 

14,316 

100 

0. 

0. 

Initial  load. 

28,682 

200 

.0001 

0. 

42,948 

800 

.0002 

0. 

57,264 

400 

.0003 

0. 

71,580 

500 

.0005 

0. 

85,896 

600 

.0007 

0. 

E  =  3,571,000  pounds  per  square  inch. 

100,212 

700 

.0008 

0. 

114,528 

800 

.0011 

0. 

128,844 

900 

.0018 

.0001 

143.160 

1,000 

.0015 

.0001 

E  —  3,214,000  ponnds  per  square  inch. 

171,792 

1,200 

.0021 

.0003 

200,424 

1,400 

.0027 

.0006 

229,056 

1,600 

.0036 

.0010 

1 E     2,881,000  pounds  per  square  inch. 

257,688 

1,800 

.0045 

.0014 

286,820 

2,000 

.0053 

.0018 

814,952 

2,200 

.0062 

.0022 

843,584 

2,400 

.0071 

.0026 

870,000 
872,216 

First  crack. 

2,600 

.6683 

.0083 

400,848 

2,800 

.0092 

.0087 

429,480 

8,000 

.0108 

.0046 

452,000 

8,167 

Ultimate  strength. 
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Marks,  D-96. 

Composition:  Germania Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  148.74  pounds. 

Sectional  area,  141.72  square  inches. 

Gauged  length,  6". 


Applied  loadB. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Founds. 

Pounds. 

Inch. 

Inch. 

14,172 

100 

0. 

0. 

Initial  load. 

28,344 

200 

.0001 

0. 

,      42,516 

300 

.0002 

0. 

66,688 

400 

.0004 

0. 

70,860 

600 

.0006 

.0001 

85,032 

600 

.0008 

.0002 

E— 4,167,000  pounds  per  square  inch. 

99,204 

700 

.0009 

.0002 

113,376 

800 

.0012 

.0003 

127,  M8 

900 

.0014 

.0003 

141,720 

1,000 

.0016 

.0004 

]  E=3,750,000  pounds  per  square  inch. 

170,064 

1,200 

.0022 

.0006 

198,408 

1,400 

.0029 

.0008 

226,752 

1.600 

.0040 

.0018 

'E=l,852,000  pounds  per  square  inch. 

255,096 

1,800 

.0045 

.0016 

283,440 

2,000 

.0059 

.0020 

311,784 

2,200 

.00?2 

.0026 

340,128 

2,400 

.0084 

.0035 

368,472 

2,600 

.0109 

.0049 

390,000 

First  crack. 

896,816 

2,800 

.0137 

.0066 

425,160 

8,000 

.0170 

.0089 

469,000 

3,309 

Ultimate  strength. 

Marks,  D-ll. 

Composition:  Germania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Affe,  7  days. 

Weight  per  cubic  foot,  145.74  pounds. 

Sectional  area,  143.; 


Gauged  length,  5". 


15  square  inches. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Set. 

J^Hiids. 

Inch. 

Inch. 

14,315 

100 

0. 

0. 

Initial  load. 

28,630 

200 

.0001 

0. 

42,945 

300 

.0005 

.0001 

57,260 

400 

.0009 

.0001 

71,575 

500 

.0013 

.0005 

85,890 

600 

.0020 

.0009 

K  ^2,273.000  pounds  per  sfiuare  inch. 

100,205 

700 

.0030 

.0015 

114,520 

800 

.0042 

.0023 

128,835 

900 

.0058 

.0035 

143, 150 

1,000 

.0077 

.0049 

E=»l,607,000  pounds  per  square  inch, 

171,780 

1,200 

.0113 

.0076 

198, 100 

1,886 

Ultimate  strength. 
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Marks,  D-19. 

Composition:  Germania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Aee,  1  month. 

Weight  per  cubic  foot,  148.30  pounds. 

Sectional  area,  143.99  square  inches. 

Gkkuged  length,  5. 


Applied  loads. 


Total. 


Pounds. 

14.399 

28.796 

43.197 

57,596 

71.996 

86.394 

100.793 

115. 192 

129,591 

143,990 

172,788 

201,586 

230,384 

259,182 

287,980 

290,000 

316, 778 

345,576 

350,100 


Per  square 
Inch. 


Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 


2,200 
2,400 
2,431 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0002 
.0006 
.0009 
.0013 
.0016 
.0021 
.0026 
.0033 
.0089 
.0052 
.0069 
.0088 
.0126 
.0166 


.0220 
.0311 


Set. 


Inch. 

0. 

0. 

.0001 
.0002 
.0002 
.0005 
.0006 
.0009 
.0011 
.0015 
.0021 
.0031 
.0043 
.0070 
.0101 


.0144 
.0216 


Remarks. 


IniUal  load. 


E  =32,278,000  pounds  per  square  inch. 


Eal,875,000  pounds  per  square  inch. 
'£=>1,219,000  pounds  per  square  inch. 


First  crack. 


Ultimate  strength. 


Marks,  D-17. 

Composition:  Germania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  160.49  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  5". 


• 

Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14.412 

28,824 

43,236 

57.648 

72,060 

86,472 

100.884 

115,296 

129,708 

144,120 

172.944 

201,768 

230,592 

259.416 

288,240 

817,064 

345,888 

874,712 

382,000 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

j         2,651 

IfiCh. 

0. 

.0001 
.0003 
.0006 
.0008 
.0011 
.0013 
.0017 
.0020 
.0024 
.0032 
.0041 
.0051 
.0068 
.0077 
.0092 
.0113 
.0137 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0005 
.0006 
.0008 
.0011 
.0016 
.0022 
.0029 
.0037 
.0(M5 
.0060 
.0079 

Initial  load. 

Ea2,778,000  pounds  per  square  inch. 

£i-2,812,000  pounds  per  square  inch. 
'Es2,083,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 

H.  Doc.  300 i9 
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Marks,  D-8. 

Composition:  Gennania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  6  months. 

Weight  per  cubic  foot,  148.53  pounds. 

Sectional  area,  146.01  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Bet 

Pounds. 

14,601 

29,202 

48,803 

58,404 

73,006 

87,606 

102,207 

116,806 

131,409 

146,010 

175,212 

2(M,414 

233,616 

262,818 

292,020 

321,222 

350,424 

879,626 

408,828 

430,000 

•138,030 

ir>8,200 

Pounds. 

100 

200 

900 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

Inch, 

0. 

.0001 
.0002 
.0004 
.0006 
.0009 
.0011 
.0014 
.0017 
.0020 
.0027 
.0034 
.0043 
.0056 
.0070 
.0089 
.0110 
.0139 
.0175 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0006 
.0004 
.0005 
.0007 
.0010 
.0014 
.0020 
.0028 
.0039 
.0092 
.0074 
.0098 

Initialload. 

E»8,126,000  pounds  per  square  inch. 

Ea8,000,000  pounds  per  square  inch. 
|E»1,852,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

3,000 
3,207 

.0229 

.0140 

Marks,  D-36. 

Composition:  Germania  Portland  cement,  1;  sand,  6;  broken  stone,  12, 

Age,  7  days. 

Sectional  area,  145.56  square  inches. 

Gtiuged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  so  uare 
incn. 

Pounds. 
100 
200 
800 
400 
500 
600 
754 

Compres- 
sion. 

Set 

Pounds. 
14,556 
29,112 
43,668 
58,224 
72,780 
87,336 

109,700 

Inch. 

0. 

.0016 
.0043 
.0087 
.0140 
.0213 

Inch, 

0. 

.0011 
.0032 
.0068 
.0111 
.0176 

Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  D-31. 

Composition:  Gei-mania  Portland  cement,  1;  sand,  6;  brokenstone,  12. 

Age,  1  month. 

Sectional  area,  144.59  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

14.450 

28,918 

48,877 

57,886 

72,296 

86,754 

101,213 

116,672 

180,131 

144,690 

157,800 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
1,000 
1,088 

Inch. 

0. 

.0007 
.0015 
.0027 
.0040 
.0068 
.0081 
.0105 
.0141 
.0187 
.0287 

Inch. 

0. 

.0003 
.0009 
.0015 
.0025 
.0032 
.0062 
.0071 
.0100 
.0134 

Initial  load. 

£=961,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  D-25. 

Composition:  Germania  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

Sectional  area,  142.67  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Incn. 

Compreo- 
sion. 

Set. 

Pounds. 

14,267 

28,584 

42,801 

57,068 

71,885 

85,602 

99, 869 

114, 136 

128,403 

142,670 

171,204 

182,000 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,276 

Inch. 

0. 

.0002 
.0007 
.0012 
.0017 
.0023 
.0031 
.0039 
.0046 
.0055 
.0077 

Inch. 

0. 
.0001 
.0002 
.0004 
.0007 
.0011 
.0015 
.0019 
.0024 
.0028 
.0040 

Initial  load. 

E=2,083,000  pounds  per  square  inch. 

E»l,667,000  pounds  per  square  inch. 
Ultimate  strength. 
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Marks,  D-40. 

Composition:  Germania  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Sectional  area,  141.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 

Compres- 
sion. 

Set 

Pounds. 

14,160 

26,320 

42,480 

56,640 

70,800 

84,960 

99,120 

118,280 

127,440 

141.600 

142,000 

155,300 

Inch. 

0. 

.0005 
.0012 
.0020 
.0029 
.0088 
.0050 
.0065 
.0063 
.0102 

Inch, 

0. 
.0002 
.0007 
.0012 
.0018 
.0024 
.0032 
.0044 
.0056 
.0069 

• 

Initial  load. 

E=l,786,000  pounds  per  square  inch. 

E=l,364,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 

1,097 

Marks,  E-73. 

Composition:  Alsen's  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  10  days. 

147.83  pounds, 
square  inches. 
Gauged  length,  5". 


Age,  10  days. 
Weight  per  cubic  foot. 
Sectional  area,  143.64  s 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,364 

28,728 

43,092 

57,456 

71,820 

86,184 

100,548 

114,912 

129,276 

143,640 

172,368 

201,096 

229,824 

256,552 

287,280 

816,008 

840.000 

344,736 

873,464 

402,192 

480,920 

471,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1.600 

1,800 

2,000 

2,200 

Inch. 

0. 

.0001 
.0008 
.0006 
.0009 
.0012 
.0015 
.0018 
.0022 
.0026 
.0035 
.0046 
.0057 
.0072 
.0090 
.0111 

Inch. 

0. 

0. 

0. 
.0001 
.0002 
.0002 
.0008 
.0005 
.0006 
.0007 
.0011 
.0015 
.0022 
.0029 
.0088 
.0051 

Initial  load. 

E =2,500,000  pounds  per  square  inch. 

£=2,368,000  pounds  per  square  inch. 
E—1,515,000  pounds  per  square  Inch. 

First  crack. 
Ultimate  strength. 

2,400 
2,600 
2,800 
3,000 
3,279 

.0137 
.0165 
.0195 
.0248 

.0070 
.0091 
.0113 
.0150 

OONOBETE   AND  HOBTAB  TESTS. 


773 


Marks,  E-88. 

Composition:  Alsen's  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

A^e,  1  month. 

Weight  per  cubic  foot,  148.03  pounds. 

Sectional  area,  144.00  square  inches. 

(jauged  length,  5". 


Applied  loads. 

In  gaugred  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

14,400 

28,800 

43,200 

57,600 

72,000 

86,400 

100,800 

115,200 

129,600 

144,000 

172,800 

201,600 

280,400 

259,200 

288,000 

316,800 

345,600 

374,400- 

408,200 

432,000 

492,500 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

l;800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8,420 

Inch. 

0. 

.0002 
.0006 
.0007 
.0010 
.0018 
.0017 
.0022 
.0026 
.0032 
.0043 
.0053 
.0063 
.0077 
.0093 
.0111 
.0131 
.0150 
.0185 
.0252 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0004 
.0006 
.0008 
.0009 
.0013 
.0017 
.0021 
.0026 
.0036 
.0041 
.0056 
.0069 
.0091 
.0150 

Initial  load. 

Es2,273,000  pounds  per  square  inch. 

E= 1,956,000  pounds  per  square  inch. 
'£=31,429,000  pounds  per  squ&re  inch. 

First  crack. 
Ultimate  strength. 

* 

Marks,  E-86. 

Composition:  Alsen's  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  3  months. 

Weight  per  cubic  foot,  160.62  pounds. 

Sectional  area,  143.03  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14.308 

28,606 

42,909 

57,212 

71,515 

85,818 

100, 121 

114,424 

128,727 

143,030 

171,636 

200,242 

228,848 

257,454 

286,060 

314,666 

,    343,272 

871,878 

400,484 

429,090 

449,700 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,144 

Inch. 

0. 

.0001 
.0004 
.0008 
.0011 
.0014 
.0017 
.0020 
.0024 
.0028 
.0035 
.0041 
.0047 
.0059 
.0073 
.0093 
.0119 
.0150 
.0190 
.0276 

Inch. 

0. 

0. 

.0001 
.0002 
.0008 
.0003 
.0004 
.0006 
.0007 
.0008 
.0009 
.0010 
.0012 
.0014 
.0020 
.0030 
.0043 
.0069 
.0082 
.0140 

Initial  load. 

£»2,273,000  pounds  per  square  inch. 

Ea-2,260,000  pounds  per  square  inch 
'E=l,515,000  pounds  per  square  inch. 
First  crack. 

Ultimate  strength. 
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Marks,  E-112. 

Composition:  Alsen's  Portland  cement,  1;  sand,  0;  broken  stone,  3. 

Age,  6  months. 

foot,  147.13  pounds. 
.60  square  inches. 
Grauged  length,  6". 


^^^  ^^  ■  ■  ■  m^  X^  *>^ .A  «# ^  -s^  B.*  •         ^  —   ---  ■  ^^ *ji 

Age,  6  months. 
Weight  per  cubic  f< 
Sectional  area,  144.  < 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 
14,460 
28,920 
43,380 
67,840 
72,300 
86,760 
101,220 
115,680 
130, 140- 
144,600 
173,520 
202,440 
231,360 
260,280 
289,200 
318, 120 
347,040 
375,960 
404,880 
433,800 
485,000 
462,720 
491,640 
520,560 
549,480 
578,400 
607,320 
636,240 
665,160 
694,080 
776,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

Inch. 

0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0015 
.0017 
.0020 
.0026 
.0031 
.0087 
.0042 
.0048 
.0053 
.0069 
.0065 
.0072 
.0079 

Inch. 

0. 

.0001 
.0001 
.0002 
.0002 
.0008 
.0008 
.0004 
.0005 
.0006 
.0007 
.0008 
.0010 
.0011 
.0012 
.0013 
.0014 
.0015 
.0017 
.0019 

Initial  load. 

£a3,571,000  pounds  per  square  inch. 

1  £=8,214,000  pounds  per  square  inch. 
?  E»2,273,000  pounds  per  .square  inch. 

First  crack. 
Ultimate  strength. 

8,200 
3,400 
3,600 
3,800 
4,000 
4,200 
4.400 
4,600 
4,800 
5,360 

.0088 
.0096 
.0110 
.0124 
.0188 
.0158 
.0178 
.0202 
.0238 

.0022 
.0027 
.0033 
.0041 
.0049 
.0064 
.0078 
.0098 
.0120 

Marks,  E-49. 

Composition:  Alsen's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  10  days. 


Affe,  w  aays. 

Weight  per  cubic  foot,  147.93  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  len^h. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,400 

28,800 

43,200 

57,600 

72,000 

86,400 

100,800 

115,200 

129,600 

144,000 

172.800 

201,600 

230.400 

2,'W,200 

268.100 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1.800 

1,862 

Inch. 

0. 

.0001 
.00(M 
.0007 
.0011 
.0014 
.0018 
.0024 
.0031 
.0038 
.0066 
.0086 
.0127 
.0214 

Inch. 

0. 

0. 
.0001 
.0001 
.0002 
.0004 
.0006 
.0010 
.0013 
.0017 
.0030 

.oa-ii 

.0081 
.0156 

IniUal  load. 

E  «  2,500,000  pounds  per  square  inch. 
E  -  2,143,000  pounds  per  square  inch. 

ITItlmate  strength. 
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Marks,  E-67. 

Composition:  Alsen's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 

Weight  per  cubic  foot,  146.28  pounds. 

Sectional  area,  143.52  square  inches. 

Gauged  length,  5". 


Applie 

d  loads. 

In  gauge 

d  length. 

Remarks. 

* 

Total. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Set. 

Pounds. 

Inch. 

Inch. 

14,362 

100 

0. 

0. 

Initial  load. 

28,704 

200 

.0001 

0. 

48,066 

300 

.0004 

0. 

57,408 

400 

.0006 

.0001 

71,760 

600 

.0008 

.0001 

86,112 

600 

.0011 

.0002 

£=2,778,000  pounds  per  square  inch. 

100,464 

700 

.0013 

.0003 

114,816 

800 

.0017 

.0004 

129,168 

900 

.0020 

.0006 

143,620 

1,000 

.0024 

.0007 

E =2,647,000  pounds  per  square  inch. 

172,224 

1,200 

.0082 

.0010 

200,928 

1,400 

.0044 

.0016 

229,632 

1,600 

.0057 

.0023 

E= 1,471,000  pounds  per  square  inch. 

268.386 

1,800 

.0080 

.0087 

287,040 

2,000 

.0106 

.0064 

816,744 

2,200 

.0161 

.0069 

First  crack. 

840,600 

2,378 

Ultimate  strength. 

Marks,  E-56. 

Composition:  Alsen's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  3  months. 

Weight  per  cubic  foot,  150.01  pounds. 

Sectional  area,  143.04  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inches. 
0. 

.0002 
.0004 
.0006 
.0009 
.0012 
.0014 
.0017 
.0020 
.0024 
.0033 
.0042 
.0068 
.0072 
.0093 
.0122 
.0164 
.0249 

Set. 

Pounds. 

14,304 

28,608 

42,912 

67,216 

71,620 

86,824 

100, 128 

114,432 

128,736 

143,040 

171,618 

200,266 

228,864 

267, 472 

286,080 

814,688 

343,296 

371,904 

Pounds^. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,000 

Inches. 

0. 

0. 
.0001 
.0001 
.0001 
.0008 
.0004 
.0004 
.0005 
.0006 
.0010 
.0013 
.0023 
.0028 
.0039 

.wm 

.0086 
.0148 

Initial  load. 

E=2, 778,000  pounds  per  square  inch. 

£=2,600,000  pounds  per  square  inch. 
'£=1,889,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  E-94:. 

Composition:  Alsen's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  147.97  pounds. 

Sectional  area,  142.32  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

1 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

14,232 

28,464 

42,696 

56,928 

71,160 

85,392 

99,624 

113,866 

128,068 

142,320 

170,784 

199,248 

227,712 

256,176 

284,640 

813,104 

341,568 

370,032 

398,496 

426,960 

428,000 

455,424 

483,888 

512,352 

540,816 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2.800 

3,000 

Inch. 

0. 

.0002 
.0003 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0016 
.0021 
.0026 
.0031 
.0037 
.0043 
.0051 
.0060 
.0070 
.0084 
.0099 

Inch. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0003 
.0004 
.0004 
.0005 
.0006 
.0007 
.0009 
.0011 
.0013 
.0017 
.0020 
.0024 
.0031 
.0039 

Initial  load. 

E=4,167,000  pounds  per  square  inch. 

E=4,091,000  pounds  per  square  Inch. 
E=2,631,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

3,200 
3,400 
8,600 
3,800 

.0118 
.0138 
.0167 
.0282 

.0050 
.0062 
.0080 
.0157 

Marks,  £-5. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  10  days. 

Weight  per  cubic  foot,  li8.28  pounds. 

Sectional  area,  143.75  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Poujids. 

14.375 

2S,750 

43,125 

57,500 

71,876 

86,250 

100,625 

115,000 

129,375 

143,750 

172,500 

201,250 

230,000 

253,400 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,763 

IncJi. 
0. 
.0001 

.(ycm 

.0007 
.0013 
.0022 
.0033 
.0046 
.0060 
.0076 
.0110 
.0153 
.0207 

Inch. 

0. 

0. 

0. 

.0001 
.0003 
.0007 
.0014 
.0023 
.0033 
.QMb 

.ootw 

.0103 
.0146 

Initial  load. 

E=3l,667,000  pounds  per  square  inch. 

15=1,462,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  E-19. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  149.62  pounds. 

Sectional  area,  141.72  square  inches. 

Gauged  length,  5". 


m 

Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

14,172 

28,344 

42,516 

56,688 

70,860 

85,032 

99,204 

113,376 

127,548 

141,720 

170,064 

198,408 

226,752 

240,000 

255,096 

283,440 

304,100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

Inch. 

0. 
.0002 
.0005 
.0006 
.0011 
.0015 
.0020 
.0026 
.0033 
.0041 
.0061 
.0085 
.0113 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0004 
.0007 
.0010 
.0012 
.0017 
.0080 
.0044 
.0064 

Initial  load. 

£>a2,273,000  pounds  per  square  inch. 

E»l, 875,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

1,800 
2,000 
2,146 

.0141 
.0176 

.0083 
.0109 

Marks,  E-15. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  149.14  pounds. 

Sectional  area,  144.71  square  inches. 

Grauged  length,  6". 


1 

•1 

Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Inch. 

Set 

Pounds. 

Inch. 

14,471 

100 

0- 

0. 

Initial  load. 

28,942 

200 

.0001 

0. 

43,413 

800 

.0004 

0. 

57,884 

400 

.0006 

.0001 

72,366 

500 

.0009 

.0001 

86,826 

600 

.0011 

.0002 

E=2,778,000  pounds  per  square  inch. 

101,297 

700 

.0014 

.0008 

115,768 

800 

.0018 

.0005 

'    130,239 

900 

.0021 

.0006 

144, 710 

1,000 

.0026 

.0007 

1  E=2,500,000  pounds  per  square  inch. 

173, 652 

1,200 

.0033 

.0010 

202,594 

1,400 

.0044 

.0015 

231,536 

1,600 

.0055 

.0021 

'E=l,667,000  pounds  per  square  inch. 

260,478 

1,800 

.0068 

.0027 

1    289,420- 

2,000 

.0085 

.0037 

318,362 

2,200 

'          .0102 

.0048 

347,304 

2,400 

.0127 

.0064 

First  crack. 

376.246 

2,600 

.0171 

.0108 

381,000 

2,683 

Ultimate  strength. 
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Marks,  E-22. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  6  months. 


Affe,  b  monins. 

Weight  per  cubic  foot,  147.24  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

PoundB. 

Compres- 
sion. 

Set. 

Pounds. 

Inch. 

Inch. 

14,484 

100 

0. 

0. 

Initial  load. 

28,968 

200 

.0001 

0. 

43,462 

800 

.0002 

0. 

57,936 

400 

.0004 

0. 

72,420 

600 

.0006 

.0001 

86.904 

600 

.0008 

.0001 

£  =  3,571,000  poiindH  futT  square  inch. 

101,388 

700 

.0010 

.0002 

116,872 

800 

.0012 

.0002 

130,366 

900 

.0014 

.0003 

144,840 

1,000 

.0017 

.0004 

E= 8,461,000  pounds  per  square  inch. 

173,808 

1,200 

.0023 

.0006 

202,776 

1,400 

.0032 

.0010 

231,744 

1,600 

.0(M1 

.0013 

K  — 1,724,000  pounds  per  square  inch. 

260,712 

1,800 

.0063 

.0018 

289,680 

2,000 

.0067 

.0025 

318.648 

2,200 

.0089 

.0037 

847,616 

2,400 

.0108 

.0047 

376,584 

2,600 

.0137 

.0067 

406,562 

2,800 

.0179 

.0097 

» 

430,000 
434,520 

First  crack. 

3.000 

.0245 

.0145 

461,000 

3,183 

Ultimate  strength. 

Marks,  E-26. 

(Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  10  days. 

Sectional  area,  143.99  square  inch^. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

P(mnds. 
14,399 
28,796 
43,197 
57,596 
67,600 
81,800 

PouTids. 
100 
200 
300 
400 

Inch. 

0. 

.0021 
.0074 
.0138 

Inch. 

0. 
.0017 
.0061 
.0U9 

Initial  load. 

First  crack. 
Ultimate  strength. 

668 
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Marks,  E-36. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month.  • 

Sectional  area,  144.24  square  inches. 

(jauged  length,  6". 


Applied  loads. 

In  gauged  iengtlL 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Poundt. 
14,424 
28,848 

43,272 

67,696 

72,120 

86,644 

100,968 

116,392 

129,816 

136,200 

Poundt. 
100 
200 

300 
400 
600 
600 
700 
800 
900 
944 

Inch. 
0. 
.0016 

.0029 
.0089 
.0046 
.0068 
.0069 
.0066 
.0076 

Inch. 
0. 
.0012 

.0022 
.0028 
.0084 
.0087 
.0041 
.0044 
.0048 

Initial  load. 

Defective  bearing  surface,  doubtless  influenc- 
ing micrometer  readings. 

E  =■  1,662,000  pounds  per  square  inch. 
First  crack. 

Ultimate  strength. 

Marks,  E-41. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

Sectional  area,  143.39  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

ft 

Pounda. 

14,389 

28,678 

43,017 

67,366 

71,696 

86,034 

100,373 

114,712 

129,061 

148,390 

167,729 

166,100 

Pound$. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,168 

Inch. 

0. 

.0006 
.0012 
.0020 
.0028 
.0040 
.0066 
.0071 
.0088 
.0116 
.0147 

Inch. 

0. 

.0002 
.0007 
.0011 
.0016 
.0024 
.0084 
.0044 
.0066 
.0077 
.0102 

Initial  load. 

£  — 1,662,000  pounds  per  square  inch. 

E  » 1,164,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  E  43. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  ^  months. 

Sectional  area,  143.64  square  inches. 

Grauged  length,  6". 


Applied  loads. 

In  gau«red  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,364 

28,728 

43,092 

57,456 

71,820 

86,184 

100,548 

114,912 

129,276 

143,640 

172,868 

201,096 

204,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,420 

Inch. 
0. 
.0005 

.0011 
.0016 
.0021 
.0028 
.0037 
.0047 
.0060 
.0074 
.0116 
.0190 

Inch. 

0. 

.0002 
.0005 
.0008 
.0011 
.0014 
.0020 
.0026 
.0034 
.0043 
.0076 
.0131 

Initial  load.  ' 

£  » 1,786,000  pounds  per  square  inch. 

£  a  1,452,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  C  3. 

Composition:  Alpha  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  6  months. 

Weight  per  cubic  foot,  149.26  pounds. 

Sectional  area,  100.80  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

KftTnarka 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Bet. 

Pounds. 

Pounds. 

Inc?L 

Inch. 

10,080 

100 

0. 

0. 

Initial  load. 

20,160 

200 

0. 

0. 

80.240 

300 

.0001 

0.       ^ 

40,320 

400 

.0003 

60,400 

600 

.0005 

0. 

60,480 

600 

.0006 

.0001 

E  -i  5,000,000  pounds  per  square  inch. 

70,560 

700 

.0008 

.0001 

80,640 

800 

.0010 

.0001 

90,720 

900 

.0011 

.0001 

100,800 

1,000 

.0012 

.0001 

E  ="  4,091,000  pounds  per  square  inch 

120,960 

1,200 

.0016 

.0002 

141,120 

1,400 

.0019 

.0003 

161,280 
181,440 

1,600 
1,800 

.0022 
.0026 

.0004 
.0006 

E  =  3,846,000  pounds  per  square  inch. 

201,600 

2,000 

.0030 

.0006 

201,600 

2,000 

.0031 

Second  applicAtion  of  load,  which  was  sua- 

talned  one  hour. 

201,600 

2,000 

.0034 

.0010 

221,760 

2,200 

.0087 

.0011 

241,920 

2,400 

.0040 

.0011 

262,060 

2,600 

.0044 

.oou 

282,240 

2,800 

.0049 

.0012 

302,400 

8,000 

.0064 

.0015 

322,660 

3,200 

.0068 

.0015 

342,720 

3,400 

.0062 

.0016 

362,880 

3,600 

.0066 

.0018 

883,040 

3,800 

.0073 

.0021 

403,200 

4,000 

.0079 

.0028 

423,360 

4,200 

.0082 

.0025 

443,520 

4,400 

.0087 

.0026 

463,680' 

4,600 

.0092 

.0029 

483,840 

4,800 

.0096 

'  .0030 

604,000 

5,000 

.0102 

.0031 

524,160 

5,200 

.0107 

.0032 

544,320 

5,400 

.0112 

.0034 

First  crack. 

564,480 

5,600 

.0119 

.0037 

584,640 

5,800 

.0122 

.0038 

604,800 

6,000 

.0128 

.0040 

624,960 

6,200 

.0132 

.0042 

645,120 

6,400 

.0136 

.0044 

666,280 

6,600 

.0140 

.0045 

686,440 

6,800 

.0145 

.0051 

705,600 

7,000 

.0130 

.0044 

717,000 

7,118 

Ultimate  strength. 
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CHEMICAL  ANALYSES  OF  PORTLAND  CEMENTS  USED  IN  WATER- 
TOWN  ARSENAL  CONCRETE. 


Cement. 

Silica. 

Oxide  of 
iron. 

Alamina. 

Lime. 

Magne- 
sia. 

Sulphur 
trioxlde. 

Manga- 

nous 

oxide. 

Carbon 
dioxide. 

Alpha 

Star 

Standard 

Steel 

20.00 
21.78 
22.60 
81.02 
20.67 

2  80 

2.50 

2.60 

Trace 

10.87 

9.47 

11.96 

14.60 

58.66 
56.34 
51.44 
42. 16 
57.31 

3.35 
3.61 
3.61 
4.05 
2.32 

1.34 
1.91 
1.67 
3.36 
2.32 

0.40 
0.60 
0.82 

2.66 
8.94 
5.96 
4.81 
4.45 

Alaen 

2. 10          10. 90 
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CONCBETE   AND   MOBTAB   CUBES. 


Mean  Compressive  Strength  of  Concrete  and  Mobtab  Cubes. 

12-INCH  CUBES. 


Biand  of  cement 


Alpha  Portland 


Alpha  Portland. 


Alpha  Portland .... 

Alpha  Portland 

Alpha  Portland 

Alpha  Portland 

Alpha  Portland 

Alpha  Portland 

Steel  Portland 

Norton's  Rosendale 

Alpha  Portland 


Alpha  Portland 


Alpha  Portland 


Alaen'B  Portland 


Atlas  Portland 

Star  Portland 

Steel  Portland 

Baylor's  Portland  ... 
Germania  Portland. . 
Hoffman's  Roeendale 
Norton's  Roeendale . 
Alpha  Portland 

Alpha  Portland 


A^. 

C 

Cement. 

Sand. 

Moe. 

3 

2 
2 
2 
2 
2 

2 
2 

8 

2 
2 
2 
2 
2 
2 
2 

3 

2 

8 

2 

3 

2 

8 

3 

3 

al 

3 

a2 

3 

a3 

8 

a2 

3 

2 

{1 

2 

2 

1 

2 

3 

4 

5 

6 

7 

1 

1 

1 

1 

1 

1 

1 

al 

2 

2 

2 

2 

2 

2 
8 
4 
5 
6 

4 

2 
3 
4 

5 
6 

4 

1 

Composition. 


Broken  stone. 


2— p  trap 

8— I"  trap 

6— r  trap 

6— I*  trap 

7— f»  trap 

S-I^trap 

9-i»trap 

2— 14"  trap 

8— 14"  trap 

4— 14"  trap 

5— 14"  trap 

6— 14"  trap 

7— 14"  trap 

8— 14"  trap 

4-24"  trap 

4— 14"  toy' pebbles 

4—14"  to  24'^broken  brick . 
6— 14"  to 24"  broken  brick. 

0 

0 

0 


4—24"  trap 
4—24"  trap 
0 


4—24"  trap 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


2— < 


m"  trap. 
I"  trap. 


8-1 

24"  trap. 

5— f  4"  trap. 

6—, 

4—24"  trap 

6—24"  trap 

8—24"  trap 
10—24"  trap 
12—24"  trap 

4—4"  trap. 

6— 4"  trap. 

8— I"  trap. 
10—1"  trap. 
12— I"  trap. 

8-1"  trap. 


Mean 
strength 

per 

square 

inch. 


PouruU. 

2,200 

2,149 

2,060 

1,651 

1,805 

1,028 

816 

1,768 

1,911 

2,155 

2.452 

2,124 

1,650 

1,8S2 

1,760 

8,206 

2,777 

2,207 

5,457 

4,199 

2,451 

2,993 

1,939 

277 

332 

4,371 

2,506 

1,812 

829 

484 

185 

118 

5,570 

5,045 

1,743 

8,979 

4,853 

741 

643 

5,306 

2,884 

2,809 

2,260 

2,441 

2,411 

2,178 

1,672 

1,185 

796 

788 

2,294 

1,626 

1,025 

620 

518 

8,079 


aOranite  dusL 
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Marks,  2. 

Composition:  Alpha  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  23.20  per  cent  of  cement. 

Aee^  4  months. 

Weight  per  cubic  foot,  136.8  pounds. 

Sectional  area,  145.32  square  mches. 

Grauged  length,  5". 


Applied  loads. 

In  gftuged  length. 

Remarks. 

Total. 

Per  square 
Incn. 

Compres- 
sion. 

Set 

Pounds. 

14,682 

29,064 

48,596 

68,128 

87,192 

!      116,256 

1      145,320 

(      174,384 

203,448 

232,512 

261,576 

290,640 

819,704 

848,768 

877,832 

406,896 

435,960 

465,024 

494,068 

628,162 

552,216 

558,000 

I\mnds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

8,400 

3,600 

3,800 

3,839 

Inch. 

0. 

.0001 
.0006 
.0005 
.0006 
.OOU 
.0014 
.0018 
.0021 
.0025 
.0027 
.0029 
.0031 
.0083 
.0035 
.0036 
.0038 
.0040 
.0048 
.0046 
.0060 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 

0. 

—.0001 
—.0005 
—.0012 

Initial  load. 

E— 3,571,000  pounds  per  square  inch. 
E=3,750,000  pounds  per  square  inch. 

'E=>8,125,000  pounds  per  square  inch. 

•                                       • 

Ultimate  strength. 

Marks,  10. 

Composition:  Alpha  Portland  cement,  1;  sand,  2. 

Water  used  in  mortar,  27.64  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  134.1  pounds. 

Sectional  area,  145.56  square  inches. 

Grauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,666 

29,112 

48,668 

58,224 

72,780 

87,336 

101,892 

116,448 

181,004 

145,660 

174,672 

208,784 

232,890 

262,008 

291,120 

820,282 

849,344 

851,000 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,411 

Inch. 

0. 

.0001 
.0006 
.0005 
.0006 
.0006 
.0010 
.0012 
.0015 
.(N)18 
.0028 
.0028 
.0082 
.0035 
.0038 
.0040 
.0050 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 

0. 

-  .0002 

-  .0013 

Initial  load. 

Ba3,125,000  pounds  per  square  inch. 

£=2,647,000  pounds  per  square  inch. 
Ea2,S81,000  pounds  per  square  inch. 

Ultimate  strength. 
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Marks,  12. 

Composition:  Alpha  Portland  cement,  1;  sand,  3. 

Water  used  in  mortar,  37.07  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  133.9  pounds. 

Sectional  area,  144.96  square  inches. 

Gkkuged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inciL 

Compre»> 
slon. 

Set. 

Pounds. 

14,496 

28,992 

48,488 

57,964 

72,480 

86,976 

101,472 

115,968 

180,464 

144,960 

178,962 

202,944 

281,966 

258,500 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,788 

Inch. 

0. 

.0002 
.0006 
.0010 
.0018 
.0017 
.0022 
.0027 
.0088 
.0040 
.0055 
.0061 
.0U7 

Inch. 

0. 

0. 

0. 

.0001 
.(XN)2 
.0008 
.0005 
.0006 
.0007 
.0009 
.0018 
.0021 
.0088 

Initial  load. 

£=1,786,000  pounds  per  square  inch. 
E»l,452,000  pounds  per  square  Inch. 
Ultimate  strength. 

Marks,  19. 

Composition:  Alpha  Portland  cement,  1;  sand,  5. 

Water  used  in  mortar,  64.81  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  118.6  pounds. 

Sectional  area,  144.96  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Comprea- 
sion. 

Set 

Pounds. 
14,496 
28,992 
48,488 
57.964 
72,480 
82.100 

Poumds. 
100 
200 
800 
400 
600 
566 

Inch. 
0. 
.0006 

.0017 
.0080 
.0068 

Inch. 

0. 
.0008 
.0006 
.0011 
.0088 

Initial  load. 
Ultimate  strength. 

GONOBETB  AND  MOBTAB  OUBES. 

Marks,  30. 

Composition:  Alpha  Portland  cement,  1:  sand,  6. 

Water  used  in  mortar,  60.78  per  cent  oi  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  118  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,496 
21.744 
28.992 
88,100 

Pounds. 
100 
160 
20O 
228 

Inch. 

0. 

.0008 
.0022 
.0040 

Inch. 

0. 
.0004 
.0011 

Initial  load. 
Ultimate  strength. 

Marks,  35. 

Composition:  Alpha  Portland  cement,  1;  sand,  7. 
Water  used  in  mortar,  66.84  per  cent  of  cement. 
Age,  4  months. 

Weight  per  cubic  foot,  111.6  pounds. 
.  Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persqnare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,460 

7.280 

14,460 

21,200 

Pounds. 

100 

50 

100 

147 

Inch. 
0. 

—.0007 
0. 
.0120 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 
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Marks,  39. 

Composition:  Atlas  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  28.57  per  cent  of  cement. 

Age,  4t  months. 

Weight  per  cubic  foot,  142.0  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,520 

100 

0. 

0. 

IniUal  load. 

29,040 

200 

0. 

0. 

68,060 

400 

.0001 

0. 

87,120 

600 

.0004 

0. 

E»6,250,000  pounds  per  square  inch. 

116,  leo 

8U0 

.0006 

0. 

145,200 

1,000 

.0010 

0. 

Ea4,600,000  pounds  per  square  inch. 

174,240 

1,200 

.0012 

0. 

203,280 

1,400 

.0014 

0. 

282,820 

1,600 

.0017 

.0001 

Ea3,846,000  pounds  per  square  inch. 

261.800 

1,800 

.0021 

.0001 

290, 4M) 

2.000 

.0024 

.0001 

819,440 

2,200 

.0028 

.0002 

848,480 

2,400 

.0081 

.0008 

377,620 

2,600 

.0084 

.0008 

406,660 

2,800 

.0037 

.0004 

436,600 

3,000 

.0040 

.0004 

464,640 

3,200 

.0042 

.0006 

498,680 

3,400 

.0045 

.0006 

522.720 

3,600 

.0048 

.0006 

661,760 

3,800 

.0061 

.0006 

680,800 

4,000 

.0068 

.0007 

609,840 

4,200 

.0067 

.0007 

688,880 

4,400 

.0060 

.0007 

667,920 

4,600 

.0063 

.0007 

696,960 

4,800 

.0067 

.0008 

726,000 

6,000 

.0069 

.0007 

766,040 

5,200 

.0071 

.0007 

First  crack. 

784,080 

6,400 

.0078 

.0006 

809,000 

6,572 

Ultimate  strength. 
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Marks,  43. 

Composition:  Star  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  29.42  per  cent  of  cement. 

Age,  4  months. 

Weiffht  per  cubic  foot,  134.5  pounds. 

Sectional  area,  142.66  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

PerMuare 
inch. 

Compres- 
sion. 

Set. 

—  -  ._ 

Founds. 

Pounds. 

Inch. 

Inch. 

14,266 

100 

0. 

0. 

Initial  load. 

28.512 

200 

.0001 

0. 

57,024 

400 

.0004 

0. 

85,586 

600 

.0006 

0. 

E=»4,167,000  pounds  per  square  inch. 

114,048 

800 

.0010 

0. 

142,660 

1,000 

.0012 

0. 

]£»S,750,000  pounds  per  square  inch. 

171,072 

1.200 

.0015 

.0001 

199,664 

1,400 

.0019 

.0001 

228,096 

1,600 

.0022 

.0001 

£=3,838,000  pounds  per  square  hich. 

1 

266,606 

1,800 

.0025 

.0001 

1 

286,120 

2,000 

.0028 

.0001 

818,632 

2.200 

.0081 

.0001 

342,144 

2.400 

.0035 

.0001 

370,666 

2.600 

.0039 

.0001 

399,168 

2,800 

.0042 

.0001 

427,680 

8,000 

.0046 

.0002 

466,192 

8,200 

.0060 

.0008 

484,704 

8,400 

.0055 

.0008 

613,216 

3,600 

.0061 

.0005 

541,728 

3,800 

.0067 

.0006 

570,240 

4,000 

.0072 

.0006 

598,752 

4,200 

.0080 

.0008 

627,264 

4,400 

.0087 

.0009 

656,776 

4,600 

.0095 

.0010 

684,288 

4,800 

.0105 

.0012 

712,800 

5,000 

.0114 

.0018 

741,312 

5,200 

.0128 

.0018 

769,821 

5,400 

.0146 

.0022 

780,000 

6,471 

Ultimate  strength. 

1 
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Marks,  52. 

Composition:  Steel  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  33.46  per  cent  of  cement 

Age,  4  months. 

Weight  per  cubic  foot,  126.6  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  5". 


Applied  loadH. 

In  gauged  length. 

Remarks. 

Total. 

Per  squre 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,412 

28,824 

43,236 

57,648 

72,060 

86.472 

100,884 

115.296 

129,708 

144,120 

172,944 

201,768 

230,592 

259,416 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

Inch, 

0. 

.0006 
.0011 
.0017 
.0028 
.0060 
.0089 
.0048 
.0057 
.0060 
.0100 
.0144 
.0209 
.0880 

Inch, 

0. 

0. 

.0002 
.0004 
.0007 
.0009 
.0013 
.0017 
.0022 
.0028 
.    .0048 
.0080 
.0134 
.0285 

Initial  load. 

Ral,190,000  pounds  per  square  inch. 

£»  1,098,000  pounds  per  square  inch. 

Ultimate  strength.   Cube  failed  upon  second  ap- 
plication of  this  load.                                          1 

Marks,  57. 

Composition:  Saylor's  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  28.18  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  136.1  pounds. 

Sectional  area,  144.84  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

I^mnds. 

Pounds. 

Inch. 

Inch. 

14,484 

100 

0. 

0. 

Initial  load. 

28,968 

200 

.0002 

0. 

57,996 

400 

.0006 

0. 

86,904 

600 

.0009 

.0001 

Es3, 125,000  pounds  per  square  inch. 

115,872 

800 

.0013 

.0001 

144,840 

1,000 

.0017 

.0002 

E -3,000,000  pounds  per  square  inch. 

178,806 

1,200 

.0021 

.0002 

202,776 

1,400 

.0025 

.0002 

281,744 

1,600 

.0080 

.0003 

E=2,500.000  pounds  per  sc^uare  inch. 

260,712 

1,800 

.0064 

.0001 

289,680 

2,000 

.0040 

.0005 

818,648 

2,200 

.0044 

.0006 

347,616 

2,400 

.0052 

.0008 

376,584 

2,600 

.0058 

.0010 

405,552 

2,800 

.0068 

.0012 

434,520 

8,000 

.0076 

.0014 

463,488 

3,200 

.0088 

.0019 

492,456 

3,400 

.0101 

.0023 

521,424 

3,600 

.0118 

.0082 

550,892 

8,800 

.0140 

.0043 

571,400 

3,M5 

Ultimate  strength. 

1 
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Marks,  62. 

Composition:  Germania  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  26.33  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  135.0  pounds. 

Sectional  area,  144.96  square  mches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,496 

28,992 

43,488 

57.984 

72,480 

86,976 

101,472 

115,968 

180,464 

144,960 

173,962 

202,944 

231,986 

260,928 

289,920 

818,912 

847,904 

876,896 

405,888 

484,880 

463,872 

492,864 

621.856 

560.848 

570,000 

579,840 

601,000 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

Inch. 

0. 

.0002 
.0004 
.0006 
.0009 
.0010 
.0013 
.0014 
.0017 
.0019 
.0024 
.0029 
.0084 
.0089 
.0043 
.0M9 
.0055 
.0062 
.0069 
.0079 
.0087 
.0097 
.0111 
.0124 

Inch. 
0. 
.0000 

.0000 
.0000 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0002 
.0008 
.0004 
.0005 
.0006 
.0006 
.0009 
.0011 
.0014 
.0018 
.0020 
.0028 
.0081 
.0087 

1 

Initial  load. 

! 

] 
E  =>  2,600,000  pounds  per  square  inch.                    i 

1 
E  =  2,647,000  pounds  per  square  inch. 

E  a  2,600,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

4,000 
4,146 

.0143 
.0184 

.0046 

••■••••••■•• 

Marks,  67. 

Composition:  Hoffman's  Rosendale  cement,  1;  sand,  1. 

Water  used  in  mortar,  34.61  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  127.9  pounds. 

Sectional  area,  144.96  square  inches. 

Grauged  length,  6". 


Applied  loads. 

In  gauged  lengths. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 
14,496 
28,992 
43,488 
57,984 
72,480 
86,976 
90,600 

Pounds, 
100 
200 
800 
400 
500 
600 
624 

Inch. 

0. 

.0012 
.0084 
.0069 
.0066 
.0099 

Inch. 

0. 

.0006 
.0028 
.0051 
.0063 

Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  72. 

Composition:  Norton's  Rosendale  cement,  1;  sand,  1. 

Water  used  in  mortar,  37.31  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  124.1  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqiiare 
inch. 

Compres- 
sion. 

Set 

Pounds. 
14,460 
28.920 
43,880 
67,840 
62,000 
72,300 
82,100 

Pounds. 
100 
200 
800 
400 

Inch. 

0. 

.0019 
.0061 
.0112 

Inch. 

0. 

.0018 
.0086 
.0062 

Initial  load. 

First  crack. 
Ultimate  strength. 

600 
668 

.0082 

.0066 

Marks,  76. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  1. 

Water  used  in  mortar,  28.19  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  137.4  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

set. 

Pounds. 
14.460 
28,920 
67,840 
86,760 
116,680 
144,600 
173,620 
202,440 
231,360 
260,280 
289,200 
318, 120 
847,040 
876,960 
404,880 
433,800 
462,720 
491,640 
620,660 
649,480 
678,400 
607,820 
636,240 
666,160 
694,060 
750,500 

Pounds. 
100 
20O 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
8,200 
8,400 
8,600 
3,800 
4,000 
4,200 
4,400 
4,600 
4,800 
6,190 

JneA. 

0. 

.0002 
.0006 
.0006 
.0011 
.0013 
.0016 
.0019 
.0022 
.0024 
.0027 
.0030 
.0083 
.0085 
.0038 
.0041 
.0043 
.0046 
.0049 
.0062 
.0066 
.0060 
.0064 
.0069 
.0074 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0002 
.0003 
.0008 
.0004 
.0004 
.0004 
.0006 
.0006 
.0006 
.0007 
.0007 
.0006 

Initial  load. 

£  a  3,571,000  pounds  per  square  inch. 
£  s  8.760,000  pounds  per  square  Inch. 

"£  >■  2,881,000  pounds  per  square  inch. 
Ultimate  strength. 
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Marks,  88. 

Composition:  Alsen's  Portland  cement,  1;  sand,  1;  f"  trap  rock,  3. 

Water  used  in  mortar,  38.12  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  160.4  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds, 

Pounds. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

'     48,416 

800 

.0008 

0. 

:     57,888 

400 

.0006 

.0001 

72,860 

500 

.0008 

.0001 

86,832 

600 

.0011 

.0001 

E=2,500,000  pounds  per  square  Inch. 

101,804 

700 

.0013 

.0002 

115, 776 

800 

.0015 

.0008 

180,248 

900 

.0019 

.0005 

144,720 

1,000 

.0022 

.0006 

£=2,812,000  pounds  per  square  inch. 

178,664 

1,200 

.0080 

.0006 

202,606 

1,400 

.0068 

.0011 

281.552 

1,600 

.0046 

.0014 

'£=1,562,000  pounds  per  square  iuch. 

260.496 

1,800 

.0050 

.0019 

289,440 

2,000 

.0076 

.0028 

818,384 

2,200 

.0101 

.0041 

847.328 

2,400 

.0136 

.0065 

876,272 

2,600 

.0177 

.0091 

405,216 

2,800 

.0232 

.0131 

First  orack. 

440,000 

3,040 

Ultimate  strength. 

Marks,  94. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  and  |"  trap 
rock,  2. 
Water  used  in  mortar,  42.86  per  cent  of  cement. 
Age,  4  months. 


Age,  4  monms. 

Weight  per  cubic  foot,  145.6  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

I     14,436 

28,872 

48,806 

57,744 

72,180 

86,616 

101,052 

;   115,488 

129,924 

144,860 

178,280 

202,104 

280,976 

•  259,848 

288,720 

;  817,602 

846,464 

872,000 

875,886 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

Inch. 

0. 
.0002 
.0004 
.0007 
.0009 
.0011 
•0018 
.0016 
.0019 
.0022 
.0028 
.0036 
.0044 
.0057 
.0076 
.0108 
.0185 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0008 
.0004 
.0004 
.0006 
.0006 
.0007 
.0010 
.0018 
.0018 
.0028 
.0044 
.0064 

Initial  load. 

£a3,125,000  pounds  per  square  inch. 

£^2,812,000  pounds  per  square  inch. 
"£«  1,662,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

2,600 

.0175 

.0094 
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Marks,  96. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  and  f"  trap 
rock,  3. 
Water  used  in  mortar,  41.75  per  cent  of  cement. 
A^e,  4  months. 

Weight  per  cubic  foot,  147.6  pounds. 
Sectional  area,  145.20  square  inches. 
Grauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pmtnds. 

14,520 

29,040 

43,560 

58,080 

72,600 

87,120 

101,640 

116,160 

130,680 

145,200 

174,240 

203,280 

232,820 

261,360 

290,400 

319,440 

348,480 

Pounds. 

100 

200 

900 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200  , 

2,400 

Inch. 

0. 

.0001 
.0004 
.0006 
.0006 
.0010 
.0012 
.0014 
.0017 
.0020 
.0027 
.0036 
.0045 
.0067 
.0094 
.0140 
.0280 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0004 
.0006 
.0009 
.0014 
.0022 
.0088 
.0064 
.0162 

Initial  load. 

Ea3,125,000  pounds  per  square  inch. 

Bb2,812,000  pounds  per  square  inch. 
B  al,2d0,000  pounds  per  square  inch. 

Ultimate  strength. 

Marks,  102. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2^"  and  f"  trap 
rock,  4. 

Water  used  in  mortar,  49.13  per  cent  of  cement. 
Age,  4  months. 


Age,  4  montns. 

Weight  per  cubic  foot,  148.4  pounds. 

Sectional  area,  144.84  square  inches. 


(jauged  length,  6". 


Applied  loads. 

In  gauged  length. 

% 

Remarks. 

ToUl. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,484 

28,968 

43,452 

57,936 

72,420 

86,904 

101,388 

116,872 

130,356 

144,840 

178,808 

202.776 

231,744 

260,000 

260,712 

289,680 

318,648 

824,600 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

Inch, 

0. 

.0008 
.0006 
.0009 
.0011 
.0014 
.0018 
.0021 
.0025 
.0029 
.0039 
.0048 
.0060 

Inch. 

0. 

.0001 
.0001 
.0002 
.0002 
.0004 
.0005 
.0006 
.0007 
.0009 
.0013 
.0016 
.0021 

Initial  load. 

Ea2,500,000  pounds  per  square  inch. 
K =2,250,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 

1,800 
2,000 
2,200 
2,241 

.0076 
.0094 
.0126 

.0029 
.0087 
.0058 
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Marks,  106. 

Composition:   Alpha  Portland  cement,  1;  sand,  2;  2i"  and  f"  trap 
rock,  5. 
Water  used  in  mortar,  49.76  per  cent  of  cement. 
Age,  4  months. 


Age,  4  monins. 

^^ight  per  cubic  foot,  148.9  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

RemarkB. 

.Total. 

Persqaare 
inch. 

Comprea- 
sion. 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0011 
.0014 
.0017 
.0021 
.0080 
.0042 
.0057 
.0078 
.0106 
.0151 
.0218 

Set 

PowwU. 

14,486 

28,872 

48,808 

W,744 

72,180 

86,616 

101,052 

115,488 

129,924 

144,360 

173,282 

202,104 

280,976 

259,848 

288,720 

817,692 

846,464 

867,000 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,542 

Inch, 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0002 
.0003 
.0006 
.0010 
.0018 
.0028 
0046 
.0075 
.0118 

Initial  load. 

£=8,571,000  pounds  per  square  inch. 

E:a2,500,000  pounds  per  square  inch. 
'£=1,186,000  pounds  per  square  Inch. 

Fint  crack. 
Ultimate  strength. 

Marks,  117. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  and  ^"  trap 
rock,  6. 
Water  used  in  mortar,  64.72  per  cent  of  cement. 
Age,  4  months. 

Weight  per  cubic  foot,  149.7  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persqiiare 
inch. 

Compres- 
sion. 

Set. 

Pounds, 

Pounds. 

Inch. 

Inch. 

14,460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0002 

0. 

43,880 

800 

.0003 

0. 

57,840 

400 

.0005 

.0001 

72,900 

500 

.0007 

.0001 

86,700 

600 

.0009 

.0001 

£^8,125,000  pounds  per  square  inch. 

101,220 

700 

0010 

.0002 

115,680 

800 

.0018 

.0002 

180,140 

900 

.0016 

.0008 

144,600 

1,000 

.0018 

.0006 

£s8,000,000  pounds  per  square  inch. 

178,520 

1,200 

.0026 

.0006 

202,440 

1,400 

.0037 

.0010 

281,860 

1,600 

.0058 

.0019 

"BalfSlOfOOO  pounds  per  square  inch. 

260,280 

1,800 

.0078 

.0032 

289,200 

2,000 

.0105 

.0052 

, 

144,600 
109,200 

1,000 
755 

.0088 

Load  left  on  cube  at  5  p.  m. 

Load  on  cube  at  8  a.  m.,  after  15  hours. 

.0085 

14,460 

100 

.0066 

289,200 

2,000 

.0117 

.0069 

818, 120 

2,200 

.0148 

.0088 

884,000 

2,810 

.0184 

Fint  ciack. 

884,600 

2,814 

Ultimate  strength. 
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Marks,  121. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  mortar,  48.89  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  151.9  pounds. 

Sectional  area,  144.96  square  inches. 

Grauged  length,  5". 


Applied  loads. 

lu  gauged  length. 

Remarks. 

r 

Total. 

Perrauare 
Inch. 

Compres- 
sion. 

Bet. 

Pounds. 

14,496 

28,992 

48,488 

57,984 

72,480 

86,976 

101,472 

116,968 

130,464 

144,960 

178,952 

202,944 

231,986 

260,928 

289,920 

318,912 

838,800 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,334 

Inch. 

0. 
.0002 
.0004 
.0007 
.0009 
.0012 
.0016 
.0019 
.0028 
.0027 
.0088 
.0051 
.0066 
.0092 
.0189 
.0286 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0008 
.0004 
.0006 
.0007 
.0009 
.0014 
.0022 
.0031 
.0047 
.0061 
.0151 

InitUl  load. 

E =2,778,000  poundH  per  square  inch. 

E= 1,389,000  pounds  per  square  inch. 

E= 1,250,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  127. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  2i"  trap  rock,  6. 

Water  used  in  mortar,  66.67  per  cent  of  cement. 

Affe,  four  months. 

Weight  per  cubic  foot,  150.6  pounds. 

Sectional  area,  144.84  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0008 
.0005 
.0006 
.0012 
.0022 
.0087 
.0078 

Pounds. 

14,484 

28,968 

48,452 

57,986 

72,420 

86,904 

101,388 

115,872 

180.366 

144,840 

173,808 

202,776 

231,744 

260,712 

279,900 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

1,932 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0009 
.0012 
.0015 
.0020 
.0025 
.0089 
.0057 
.0080 
.0181 

Initial  load. 

£=8,125,000  pounds  per  square  inch. 

£=>2,868,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

OOirOBETE   AITD  MOBTAB   CUBES. 


815 


Marks,  131. 

Composition:  Alpha  Portland  cement,  1;  sand,  4;  2i"  trap  rock,  8. 

Water  used  in  mortar,  87.02  per  cent  of  cement. 

A^e,  4  months. 

Weight  per  cubic  foot,  144.1  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loada. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres> 
sion. 

Set. 

Pounds. 

14,472 

28,944 

48,416 

57,888 

72,360 

^,882 

101,304 

115,776 

180,248 

144,720 

164,800 

Pounds. 
100 
200 
300 
400 
600 
600 
700 
800 
900 
1,000 
1,189 

Inch, 

0. 

.0004 
.0010 
.0016 
.0025 
.0038 
.0058 
.0077 
.0117 
.0177 

Inch. 

0. 

.0002 
.0004 
.0008 
.0014 
.0022 
.0064 
.0052 
.0086 
.0137 

Initial  load. 

£=1,662,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  140. 

Composition:  Alpha  Portland  cement,  1;  sand,  5;  2i"  trap  rock,  10. 

Water  used  in  mortar,  100.50  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  139.6  pounds. 

Sectional  area,  145.08  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14.508 
29,016 
43,524 
58,082 
72,540 
87,048 
101,556 
125,600 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
866 

Inch. 

0. 

.0006 
.0028 
.0051 
.0091 
.0146 
.0209 

Inch. 

0. 
.0004 
.0016 
.0088 
.0071 
.0117 
.0171 

Initial  load. 

E=862,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  144. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  2i"  trap  rock,  12. 

Water  used  in  mortar,  124.39  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  142  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set 

Pounds. 

14,448 

28,896 

48,844 

67,792 

72,240 

86,688 

101, 186 

112,000 

115,684 

115,700 

Pounds. 
100 
200 
800 
400 
600 
600 
700 

Inch. 

0. 

.0006 
.0013 
.0024 
.0043 
.0073 
.0113 

•     Inch. 
0. 

.0002 
.0007 
.0014 
.0028 
.0062 
.0083 

Initial  load. 

£  =  1,190,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 

800 
801 

.0131 

.0089 

Marks,  153. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  |"  trap  rock,  4. 

Water  used  in  mortar,  55.31  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  143.1  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

14,448 

28,896 

43,344 

57,792 

72,240 

86,688 

101,186 

115,584 

130,082 

134,480 

178,376 

202,272 

231,168 

260,064 

288,960 

1    817,856 

346,752 

875,648 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

Inch. 

0. 
.0002 
.0005 
.0006 
.0009 
.0010 
.0012 
.0015 
.0017 
.0020 
.0027 
.0034 
.0042 
.0052 
.0069 
.0088 
.0121 
.0175 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0011 
.0017 
.0025 
.0042 

IniUal  load. 

E  =■  2,778,000  pounds  per  square  inch. 

E  =s  2,647,000  pounds  per  square  Inch. 
'  £  =  1,429,000  pounds  per  square  inch. 

Ultimate  strength. 
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Marks,  167. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  |"  trap  rock,  6. 

Water  used  in  mortar,  71.15  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  140.2  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Incn. 

Compres- 
sion. 

Set. 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0005 
.0006 
.0009 
.0019 
.0066 

Pounds. 

14,448 

28,896 

48,844 

67,792 

72,240 

86,688 

101,136 

115,584 

130,032 

144,480 

173,876 

202, 2?2 

217,000 

Ptmnda. 

100 

200 

300 

400 

500 

600  • 

700 

800 

900 

1,000 

1,200 

1,400 

1,602 

Inch. 

0. 

.0001 
.0005 
.0007 
.0010 
.0013 
.0017 
.0022 
.0026 
.0084 
.0053 
.0121 
.0180 

Initial  loAd. 

£:»2,273,000  pounds  per  square  inch. 

E= 1,800,000  poundH  per  square  inch. 
Ultimate  Ktrength. 

Marks,  180. 

Composition:  Alpha  Portland  cement,  1;  sand,  4;  f"  trap  rock,  8. 

Water  used  in  mortar,  96.62  per  cent  of  cement. 

Affe,  4  months. 

Weight  per  cubic  foot,  135.2  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remark  H. 

' 

Total.     '^X" 

1 

Compres-          a_* 
Blon.             ^^^ 

PauTids. 

Paundif. 

Inch.             Inch. 

14,448 

100 

0.           ;       0. 

^Initial  load. 

28,896 

200 

.0002 

0. 

43,344 

300 

.0004 

0. 

57,792 

400 

.0007 

0. 

72,240 

500 

.0009 

0. 

86,688 

600 

.0013 

.0001 

E^2,083,000  pounds  per  square  inch. 

101, 136 

700 

.0017 

.0002 

115,584 

800 

.0024 

.0005 

130,082 

900 

.0037              .0012 

137,000 

948 

.0042 

Ultimate  strength. 

H. 

Doc.  30 

K) 52 
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Marks,  191. 

Composition:  Alpha  Portland  cement,  1;  sand,  5;  i"  trap  rock,  10. 

Water  used  in  mortar,  118.67  per  cent  of  cement. 

Affe,  4  months. 

Weight  per  cubic  foot,  134.3  pounds. 

Sectional  area,  144.60  square  inches. 


Gaugec 

1  length, 

5". 

Applied  loadH. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

I'ounds. 
100 
200 
300 
400 
500 
600 
745 

Compres- 
sion. 

Set. 

Pounds. 
14,4fi0 
28,920 
43,380 
57,840 
72,800 
86,760 

107  700 

Inch. 

0. 

.0003 
.0011 
.0022 
.0067 
.0126 

Inch, 

0. 

0. 
.0006 
.0011 
.0037 
.0097 

Initial  load. 

£=862,000  pounds  per  square  inch. 
Ultimate  strength. 

. 

Marks,  205. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  #"  trap  rock,  12, 

Water  used  in  mortar,  149.52  per  cent  of  cement. 

Affe,  4  months. 

Weight  per  cubic  foot,  135  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 


ToUl. 

1 

Per  square 
inch. 

Ihmnds. 

rx)mpres- 
sion. 

1 

1    Pounds. 

Inch. 

,      14,460 

100 

0. 

i      28.920 

200 

.0003 

1      43,380 

300 

.0007 

57,840 

400 

.0012 

72,800 

500 

.0018 

86,760 

600 

.0025 

101,220 

700 

.0040 

115,680 

800 

.0061 

128,600 

889 

.0144 

In  gaugiHl  length. 


Set. 


Remarks. 


Initial  load. 


Inch. 

0. 

0. 

.0001 

.0003 

.0006 

.  0010       K  : :  1,«57,000  pounds  per  .square  inch. 

.0018 

.0034    I    • 
Ultimate  strength. 
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Marks,  217. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  2. 

Water  used  in  mortar,  48.89  per  cent  of  cement. 

Age,  8  months. 

Weight  per  cubic  foot,  137.7  pounds. 

Sectional  area,  145.32  square  inches. 

Grauged  length,  5". 


Applied  loads. 

III  gauge 

d  length. 

Remarks. 

1 

1     Total. 

Pep  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch, 

14,582 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0001 

0. 

1      48,696 

800 

.0008 

0. 

58,128 

400 

.0004 

0. 

72,660 

500 

.0006 

0. 

87,192 

600 

.0009 

0. 

£=i2,778,000  pounds  per  square  inch. 

101,724 

700 

.0011 

0. 

116,256 

800 

.0018 

0. 

130,788 

900 

.0015 

.0001 

145,320 

1,000 

.0019 

.0002 

£=2,647,000  pounds  per  square  inch. 

174,884 

1,200 

.0028 

.0002 

208,448 

1.400 

.0080 

.0004 

282,512 

1,600 

.0089 

.0007 

E= 1.618.000  pounds  per  square  Inch 

261,576 

1,800 

.0050 

.0010 

290,640 

2,000 

.0065 

.0017 

819.704 

2,200 

.0091 

.0030 

848,600 

2,364 

Ultimate  strength. 

Marks,  222. 

Composition:    Alpha  Portland  cement,  1;  sand,  2;  |"  trap  rock,  3. 

Water  used  in  moii»r,  19.39  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  143.5  pounds. 

Sectional  area,  144  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,152 

Compres- 
sion. 

Set. 

Poundit. 

14,400 

28,800 

48,200 

57,600 

72,000 

86.400 

100,800 

115,200 

129,600 

144,000 

172,800 

201.600 

230,400 

259,200 

288,000 

309,900 

Inch. 

0. 
.0001 
.0003 
.0006 
.0007 
.0009 
.0011 
.0014 
.0017 
.0020 
.0029 
.0044 
.0069 
.0116 
.0191 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0002 
.0008 
.0006 
.0014 
.0029 
.0061 
.0119 

Initial  load. 

E»8,125,000  pounds  per  square  inch. 

£=2,647.000  pounds  per  square  inch. 
£=3909,000  pounds  per  square  Inch. 

intimate  strength. 

1 
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Marks,  228. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  |"  trap  rock,  5. 

Water  used  in  mortar,  57.28  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  140.5  pounds. 

Sectional  area,  143.88  square  inches. 

Gauged  length,  5". 


Applied  loads. 

■ 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,888 

}        28,776 

!        43,164 

57,562 

I        71,940 

86,828 

100,716 

115, 104 

129,492 

143,880 

172,656 

201,432 

280.206 

258,984 

i      263,000 

1 
1 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

1,828 

l7lCh. 

0. 
.0001 
.0008 
.0006 
.0009 
.0012 
.0015 
.0020 
.0024 
.0030 
.0043 
.0067 
.0105 
.0220 

Inch, 

0. 

0. 

0.. 

0. 

.0001 
.0001 
.0002 
.0004 
.0006 
.0008 
.0014 
.0025 
.0060 
.0139 

Initial  load. 

£  »  2,278,000  pounds  per  square  Inch. 
£  =  2,045,000  pounds  per  square  inch. 

Ultimate  strength. 

1 

Marks,  235. 

■  CJomposition:  Alpha  Portland  cement,  1;  sand,  2;  ^"  trap  rock,  6. 
Water  used  in  mortar,  60.29  per  cent  of  cement. 
Age,  3  months. 

Weigfht  per  cubic  foot,  142.9  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sauare 
inch. 

Compres- 
sion. 

Inch. 

0. 
.0002 
.0005 
.0008 
.0011 
.0014 
.0019 
.0023 
.0030 
.0037 
.0059 
.0096 
.0174 

Set. 

Pounds. 

14,412 

28,824 

43,236 

57,648 

72,060 

86,472 

100,884 

115,296 

129,708 

144, 120 

172,944 

201,768 

230,592 

267,100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,«>3 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0002 
.0004 
.0005 
.0007 
.0010 
.0021 
.0042 
.0097 

Initial  load. 

£  —  2,088,000  pounds  per  square  inch. 
£  —  1, 667,000  pounds  per  square  inch. 
Ultimate  strenirth. 
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Marks,  243. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  7. 

Water  used  in  mortar,  61.35  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  132.5  pounds. 

Sectional  area,  144.24  square  inches. 

Gauged  length,  5". 


Applied  loads.            In  gauged  length. 

1 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,424 

28,848 

43,272 

57,696 

72,120 

86.544 

100,968 

115,392 

129,816 

141,800 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
900 
683 

Inch. 

0. 
.0002 
.0007 
.0012 
.0020 
.0081 
.0052 
.0082 
.0140 

Inch. 

0. 

.0001 
.0001 
.0004 
.0007 
.0013 
.0027 
.0049 
.0096 

Initial  load. 

E  =  1,389,000  pounds  per  square  inch. 
Ultimate  strength. 

1 

Marks,  252. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  8. 

Water  used  in  mortar,  66.67  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  130.7  pounds. 

Sectional  area,  145.08  square  inches. 

Oauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,506 

29,016 

43,524 

58,082 

72,540 

87,048 

101,556 

116,064 

130,572 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
900 

Inch, 

0. 
.0003 
.0007 
.0011 
.0018 
.0030 
.0054 
.0121 
.0290 

Inch. 

0. 

0. 
.0001 
.0002 
.0005 
.0011 
.0028 
.0081 
.0282 

Initial  load. 

E  » 1,816,000  pounds  per  square  inch. 
Ultimate  strength. 
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Marks,  263. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  |"  trap  rock,  9. 

Water  used  in  mortar,  72.38  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  133.1  pounds. 

Sectional  area  144.24  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounda. 
14,424 
28,848 
48,272 
67,096 
72,120 
86,54i 
100,968 
115,200 

Poundt. 
100 
200 
800 
400 
500 
600 
700 
799 

Inch. 

0. 

.0002 
.0010 
.0019 
.0066 
.0071 
.0148 

Inch. 

0. 

0. 

.0002 
.0006 
.0016 
.0042 
.0100 

Initial  load. 

E  =  862,000  pounds  per  square  inch. 
Ultimate  strength. 

Marks,  264. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  1^"  trap  rock,  2. 

Water  used  in  mortar,  47.26  per  cent  of  cement. 

Age,  8  months. 

Weight  per  cubic  foot,  140.5  pounds. 

Sectional  area,  144.24  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

* 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,424 

28,848 

48,272 

57,696 

72,120 

86,544 

100,968 

115,892 

129,816 

144,240 

178,088 

201,966 

280,784 

269,682 

263,000 

Poundt 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

1,828 

Inch. 

0. 

.0001 
.0003 
.0006 
.0007 
.0010 
.0012 
.0014 
.0016 
.0020 
.0028 
.0088 
.0055 
.009^ 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0010 
.0019 
.0044 

Initial  load. 

£  =  2,778,000  pounds  per  square  Inch. 
E  =1 2,812,000  pounds  per  square  inch. 

Ultimate  strength. 
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Marks,  272. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  H"  trap  rock,  3. 

Water  used  in  mortar,  50.98  per  cent  of  cement. 

A^e,  3  months. 

Weight  per  cubic  foot,  146.9  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  6". 


.\pplied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compreti- 
slon. 

Inch. 

Set. 

Pounds. 

Pounds. 

Inch. 

14,448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0001 

0. 

43,344 

800 

.00(Vt 

0. 

57,792 

400 

.0005 

0. 

72,240 

500 

.0009 

.0002 

86,688 

600 

.0012 

.0008 

E =2,778,000  pounds  per  stiuare  inch. 

101, 136 

700 

.0015 

.0004 

115,584 

800 

.0018 

.0007 

180,032 

900 

.0024 

.0009 

144,480 

1,000 

,0080 

.0012 

E=2,500,000  pounds  per  square  inch. 

173,376 

1,200 

.0048 

.0023 

202,272 

1,400 

.0076 

.0041 

281,168 

1,600 

.0114 

.0072 

260,064 

1,800 

.0163 

.0110 

290,200 

2,009 

Ultimate  strength. 

Marks,  274. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  li"  trap  rock,  4: 

Water  used  in  mortar  56.66  per  cent  of  cement 

A^e,  3  months. 

Weight  per  cubic  foot,  161.1  pounds. 

Sectional  area,  144.36  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0004 
.0006 
.0006 
.0008 
.0010 
.0015 
.0021 
.0028 
.0081 
.0025 

Remarks. 

Pounds. 

14,486 

28,872 

43,808 

57,744 

72,180 

86,616 

101,052 

115,488 

129,924 

144,860 

173,282 

.    202,104 

230,976 

269,848 

288,720 

817,500 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,-200 

1,400 

1,600 

1,800 

2,000 

2,199 

Inch. 

0. 

.0002 
.0004 
.0007 
.0010 
.0013 
.0015 
.0019 
.0023 
.0029 
.0040 
.0051 
.0065 
.0076 
.0076 

Initial  load. 

E~2,778,000  pounds  ]  cr  squan'  inch. 
£a2,3()8,000  iiounds  per  square  inch. 

First  crack. 
Ultimate  strenjrth. 
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Marks,  278. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  1^''  trap  rock,  5. 

Water  used  in  mortar,  46.46  per  cent  of  cement 

Age,  3  months. 

Weight  per  cubic  foot,  152.0  pounds. 

Sectional  area,  145.08  square  inches. 

Guuged  length,  5". 


Applied  loadK. 

In  gauged  length. 

Remarks. 

Total. 

Per  Bouare 
incn. 

P0U7id«. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,696 

Compres- 
Hion. 

Set. 

Pounds. 

14.508 

29,016 

43,524 

58,082 

72,540 

87,048 

101,556 

116,064 

130,572 

145,080 

174,096 

203, 112 

232,128 

261,144 

290,160 

391, 100 

Inch. 

0. 

.0001 
.0004 
.0007 
.0010 
.0013 
.0015 
.0019 
.0022 
.0026 
.0036 
.0047 
.0063 
.0085 
.0111 

Inch. 

0. 

0. 

0. 

.0001 
.0002 
.0002 
.0008 
.0005 
.0006 
.0007 
.0011 
.0014 
.0023 
.0035 
.0052 

Initial  load. 

E =2,273,000  pounds  per  square  inch. 

E =2,368,000  pounds  per  square  inch. 
E  =3 1,250,000  pounds  per  square  inch. 
Tensile  strength. 

Marks,  286. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  1^"  trap  rock,  6. 

Water  used  in  mortar,  64.68  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  164.3  pounds. 

Sectional  area,  144.96  square  inches. 

Grauged  length,  5". 


Applie< 

1  loads. 

In  gauged  length. 

Remarlcs. 

Total. 

Per  square 
Inch. 

Pounds. 

Compres- 
sion. 

Set. 

Pounds. 

Inch. 

Inch, 

14, 496 

100 

0. 

0. 

Initial  load. 

28.992 

200 

.0002 

0. 

43,488 

300 

.0006 

.0001 

67,984 

400 

.0010 

.0003 

72.480 

500 

.0013 

.0005    ' 

86,976 

600 

.0018 

.0007 

E=2,273,000  pounds  per  square  inch. 

101, 472 

700 

.0024 

.0010 

115,968 

800 

.0029 

.0012 

130.464 

900 

.0035 

.0014. 

144,960 

1,000 

.0042 

.0017 

E=1.800.000  pounds  per  square  inch. 

in,  952 

1,200 

.0057    ■          .0026 

202,  944 

1,400 

.0076    ,          .0037 

231,936 

1.600 

.0097              .0051 

E =1,429,000  pounds  per  square  inch. 

•    260.928 

1,800 

.0123              .0071 

289.920 

2.000 

.0156              .0096 

318.000 

1 

First  crack. 

318.  912 

2,200 

.0201              .0131 

368.000 

2,539 

Ultimate  strength. 
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Marks,  295. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  li"  trap  rock,  7. 

Water  used  in  mortar  70.24  per  cent  of  cement. 

Age,  8  months. 

Weight  per  cubic  foot,  148.7  pounds. 

Sectional  area,  144.36  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,486 

28,872 

48,308 

67,741 

72,280 

86,616 

101,062 

116,488 

129,924 

144,360 

173,232 

221,600 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,534 

Inch. 

0. 

.0008 
.0009 
.0015 
.0024 
.0036 
.0062 
.0076 
.0101 
.0183 
.0200 

Inch. 

0. 

0. 
.0003 
.0006 
.0011 
.0018 
.0031 
.0046 
.0064 
.0089 
.0142 

Initial  load. 

£=1.389,000  pounds  per  square  inch. 

£=31,028,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 

Marks,  801. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  1^"  trap  rock,  8. 

Water  used  in  moi*tar,  70.47  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  141.7  pounds. 

Sectional  area,  145.56  square  inches. 

Gauged  length,  5". 


Applie 

d  loads. 

In  gauge 

d  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

Set. 

1 

Pounds. 

Pounds. 

Inch. 

14,566 

100 

0. 

0. 

Initial  load. 

29, 112 

200 

.0003 

.0001 

43,668 

300 

.0007 

.0002 

58,224 

400 

.0013 

.0006 

72,780 

500 

.0020 

.0010 

87,836 

600 

.ooai 

.0018 

£=1,562,000  pounds  per  square  inch. 

101,892 

700 

.0060 

.0030 

116,448 

800 

.0071 

.0044 

131,004 

900 

.0099 

.0062 

145,560 

1,000 

.0140 

.0094 

£s978,000  pounds  per  square  inch. 

160, 116 

1,100 

.0230 

.0167 

First  crack. 

161,400 

1,109 

Ultimate  strength. 
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Marks,  402. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  mortar  63.32  per  cent  of  cement.. 

Affe,  3  months. 

Weight  per  cubic  foot,  152.1  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  load«. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

PoundB. 

IflCh. 

Tnch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

43.416 

300 

.0005 

0. 

67,888 

400 

.0007 

.0001 

72,360 

500 

.0011 

.0004 

86,832 

600 

.0014 

.0005 

E =2,778,000  pounds  per  square  inch. 

101,301 

700 

.0020 

.0006 

115,776 

800 

.0024 

.0010 

130,248 

900 

.0029 

.0012 

144. 720 

1,000 

.0036 

.0016 

£=2,250,000  pounds  per  square  inch. 

173,664 

1,200 

.0050 

.0023 

202,606 

1,400 

.0068 

.0084 

281,. 'UVi 

1,600 

.0090 

.0W7 

260,496 

1,800 

.0123 

.0074 

281,000 
289.440 

First  crack. 

2,000 

.0174 

.0110 

318,384 

2,200 

.0220 

.0150 

Ultimate  strength. 

Failed  upon  the  second  application  of 

the 

maximum  load. 

1 


Marks,  411. 

Composition:  Steel  Portland  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  mortar  64.67  per  cent  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  161.6  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applie 

d  loads. 

In  gauge 

- 

d  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Inch. 

Set. 
Inch, 

PoniuUf. 

POUTUU. 

14,460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0002 

.0001 

43.880 

800 

.0005 

.0001 

57,840 

400 

.0006 

.0002 

?2,300 

600 

.0011 

.0003 

86,760 

600 

.0015 

.0005 

£=2,500,000  pounds  per  square  inch. 

101,220 

700 

.0020 

.0008 

115,680 

800 

.0026 

.0013 

130,140 

900 

.0089 

.0022 

144,600 

1,000 

.0048 

.0030 

£=2,500,000  pounds  per  square  inch. 

178,520 

1,200 

.0086 

.0060 

202.440 

1,400 

.0132 

.0099 

231,360 

1,600 

.0202 

.0158 

First  crack. 

251,000 

1,736 

Ultimate  strength. 
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Marks,  431. 

Composition:  Norton's Rosendale cement,  1;  sand,  2;  2i"  ti*ap rock,  4. 

Water  used  in  moiiar,  70.13  per  cent  of  cement. 

A^e,  3  months. 

Weight  per  cubic  foot,  145.9  pounds. 

Sectional  area,  144.36  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TOW.      I'<^X" 

i 

Comprefl-         c^. 

Pounds. 
7,218 
14,436 
21,654 
28,872 
82,600 
66,200 

Pounds. 
60 
100 
160 
200 
226 
889 

Inch.            Inch. 

0.                  0. 
.0029             .0027 
.0063    i         .0065 
.0161    1         .0149 
.0000    ' 

Initial  load. 

First  crack. 
Ultimate  strength. 

1 

Marks,  435. 

Composition:  Norton's  Rosendale  cement,  1;  sand,  2. 

Water  used  in  mortar,  51.91  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  122  pounds. 

Sectional  area,  145.08  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persqiiare 
incn. 

Compres- 
sion. 

Set 

Pounds. 
7,254 
14,608 
21,762 
29,016 
88,200 
42,200 

Pounds. 
50 
100 
160 
200 
229 
291 

Inch. 
0. 
.0006 

.0018 
.0048 
.0090 

Inch. 

0. 

.0002 
.0009 
.0031 

Initial  load. 

First  crack. 
Ultimate  strength. 



1                          w    .-    w    -    ... 

1 
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Marks,  446. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  to  3"  peb- 
bles, 4. 

Water  used  in  mortar,  48.68  per  cent  of  cement. 
Age,  3  months. 

Weight  per  cubic  foot,  145.9  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5". 


1 
Applied  loads.             In  gauged  leugth. 

Total. 

Per  sauare 
Inch. 

Compres- 
sion. 

Set. 

Remarks. 

i 

Pounds. 

14,472 

28,944 

43,416 

57,888 

72,860 

86,882 

101.804 

115,776 

130,248 

144,720 

173,664 

202,608 

231,552 

260,496 

289,440 

318,384 

347,328 

376.272 

405,216 

434,160 

440,000.. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

Inch. 

0. 

.0001 
.0008 

.0005 
.0007 
.0009 
.0011 
.0012 
.0014 
.0016 
.0021 
.0025 
.0029 
.0082 
.0035 
.0040 
.0044 
.0051 
.0060 
.0073 

Inch. 

0.         ! 

0.            1 
0. 

.0001   ; 

.0001    1 

.0002 

.0002    , 

.0008    ' 

.0003    ! 

.0005 

.0005    . 

.0006    ' 

.0006 

.0007 

.0006 

.0009 

.0010 

.0012 

.0014 

Initial  load. 

E=:8,125,000  pounds  per  square  inch. 

E=>3,461,000  pounds  per  square  inch. 
'E=i3,333,000  pounds  per  square  inch. 

First  crack. 

463,104              3,-200              .0086              .0009 

■     1                                            1 

Ultimate  strength. 

9i 


I 


Marks,  456. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  to  2^"  broken 
brick,  4. 
Water  used  in  mortar,  64.69  per  cent  of  cement. 
Age,  3  months. 

Weight  per  cubic  foot,  130.3  pounds. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5". 


Applied  loads. 


TMf^i       P^r  square 
T°**'-     I      inch. 


In  gauged  length. 


Pounds. 

14,508 

29,016 

43,524 

58,082 

72,540 

87,048 

101,556 

116,064 

130,572 

145,080 

174,096 

203.112 

232.128 

261, 144 

290,160 

319, 176 

848,192 

360,500 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,200 

2,400 

2,485 


Compres- 
sion. 


Inch. 

0. 

.0003 
.0004 
.0007 
.0009 
.0012 
.0014 
.0017 
.0021 
.0024 
.0088 
.0042 
.0055 
.0071 
.0101 
.0151 
.0230 


Set. 


Remarks. 


Inch. 
0. 
0. 
0. 

.0001 

.0001 

.0002 

.0002 

.0003 

.0004 

.0005 

.0007 

.0009 

.0014 

.0019 

.0083 

.0056   First  crack. 

.0090    ' 


Initial  load. 

E— 2,500,000  pounds  per  square  inch. 

E«>2,868,000  pounds  per  square  inch. 
'£«1,020,000  pounds  per  square  Inch. 


Ultimate  strength. 
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Marks,  466. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  li"  to  2i"  broken 
brick,  6. 
Water  used  in  mortar,  82.82  per  cent  of  cement. 
Age,  3  months. 


ii^e,  6  monins. 

Weight  per  cubic  foot,  128.9  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauflred  length. 

Remarkg. 

Totol. 

Persauare 
inch. 

Compres- 
8ion. 

Set. 

J\m7ids. 

JPounds. 

Inch. 

Inch, 

14,fi»2 

100 

0. 

0. 

Initial  load. 

29,064 

20O 

.0001 

0. 

48,606 

800 

.0004 

0. 

68,128 

400 

.0007 

0. 

72,660 

600 

.0009 

0. 

87,192 

600 

.0011 

0. 

£=2,278,000  pounds  per  square  inch. 

101,724 

700 

.0014 

0. 

116.266 

800 

.0017 

.0001 

180,788 

900 

.0020 

.0002 

145,820 

1,000 

.0024 

.0008 

]  £=2,148,000  pounds  per  square  inch. 

174,384 

1,200 

.0088 

.0005 

208,448 

1,400 

.0048 

.0010 

282,512 

1,600 

.0064 

.0015 

'£=1,260,000  pounds  per  square  inch. 

261,576 

1,800 

.0078 

.0022 

290,640 

2,000 

.0099 

.0038 

819,704 

2.200 

.0182 

.0066 

821,000 

First  crack. 

34fi,768 

2,'466"* 

."6i88*" 

.'0087" 

Ultimate  strength. 
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Marks,  483. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  1. 

Water  used  in  mortar,  32.46  per  cent  of  cement. 

if^e,  3  months. 

Weight  per  cubic  foot,  136.9  pounds. 

Sectional  area,  145.32  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauge 

d  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
Bion. 

Set. 

Pounds. 

Poundi. 

Inch. 

Inch. 

14,632 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0002 

0. 

58,128 

400 

.0006 

.0001 

87,192 

600 

.0008 

.0001 

£» 8,571.000  pounds  per  square  inch. 

116,256 

800 

.0010 

.0001 

145,820 

1,000 

.0012 

0. 

E=8, 750,000  pounds  per  square  inch. 

174,384 

1,200 

.0018 

—.0001 

203,448 

1,400 

.0014 

—.0001 

232,512 

1,600 

.0016 

—.0002 

'£=5,000,000  pounds  per  square  inch. 

261,576 

1,800 

.0018 

—.0002 

290,640 

2,000 

.0020 

—.0002 

319,704 

2,200 

.0021 

—.0002 

348,768 

2,400 

.0028 

—.0001 

377,832 

2,600 

.0025 

—.0001 

406,896 

2,800 

.0027 

—.0001 

435,960 

3,000 

.0030 

0. 

465,024 

3,200 

.0032 

0. 

494,088 

3,400 

.0084 

0. 

523,152 

3,600 

.0037 

.0001 

552,216 

3,800 

.0039 

.0001 

• 

581,280 

4,000 

.0042 

.0001 

610,344 

4,200 

.0043 

.0001 

639,408 

4,400 

.0047 

.0002 

668,472 

4,600 

.0050 

.0003 

697,586 

4,800 

.0054 

.0004 

726,600 

5,000 

.0057 

.0004 

755,664 

5,200 

.0060 

.0005 

First  crack. 

784,728 

5,400 

.0064 

.0005 

810,000 

5,574 

.0105 

1 

Ultimate  strength. 

Sustained  the  maximum  load  1  minute, 

then 

1 
1 

failed. 
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Marks,  485. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  2. 

Water  used  in  mortar,  40.18  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  134.1  pounds. 

Sectional  area,  145.68  square  mches. 

Gauged  length,  5". 


Applied  liiods. 


Pmtnds. 
14,568 
29,136 
58,272 
87,408 
116,544 
145,680 
174,816 
208,952 
233,088 
262,224 
291,360 
320,496 
849,632 
878,768 
407.904 
437,040 
466,176 
495,312 
624,448 
653,584 
582,720 
611.856 
640,992 
650,600 


In  gauged  length. 


Per  square 
incn. 

Compres- 
sion. 

Set. 

Powids. 

Inch. 

Inch. 

100 

0. 

0. 

200 

.0002 

0. 

400 

.0005 

0. 

600 

.0008 

.0001 

800 

.0010 

.0001 

1,000 

.0012 

.0001 

1,200 

.0015 

.0001 

1,400 

.0017 

.0001 

1,600 

.0020 

.0002 

1,800 

.0023 

.0002 

2,000 

.0027 

.0003 

2,200 

.0030 

.OOM 

2,400 

.0033 

.0004 

2,600 

.0035 

.0005 

2,800 

.0039 

.0005 

8,000 

.0042 

.0005 

3,200 

.0044 

.0005 

3,400 

.0048 

.0005 

8,600 

.0052 

.0006 

3,800 

.0056 

.0007 

4,000 

.0059 

.0007 

4,200 

.0063 

.0006 

4.400 

.0068 

.0004 

4,465 

Remarks. 


Initial  load. 

£=>3.571,000  pounds  per  square  inch. 
E=34.091,000  pounds  per  square  inch. 

'£»3,846.000  pounds  per  square  inch. 


Ultimate  strength. 


Marks,  489. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  3. 

Water  used  in  mortar,  53.15  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  127.6  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5". 


Applied  loads. 


In  gauged  length. 


Total.      ^X^-'l^'Tor" 


Pound*. 

14.520 

29,040 

68,080 

87,120 

116, 160 

145,200 

174,240 

203,280 

282,820 

261,360 

290,400 

319,440 

348,480 

365,000 


Pounds. 

100 

200 

400 

600 

800 

1,000 

1.200 

1.400 

1.600 

1,800 

2,000 

2.200 

2,400 

2,514 


Inch. 

0. 
.0002 
.0007 
.0011 
.0016 
.0020 
.0026 
.0034 
.0042 
.0(m 
.0065 
.0084 
.0120 


Set. 


Inch. 

0. 

0. 
.0001 
.0002 
.0002 
.0002 
.0008 
.0004 
.0006 
.0011 
.0015 
.0023 
.0043 


Remarks. 


Initial  load. 

E =2,778,000  pounds  per  square  Inch. 
E =2.500,000  pounds  per  square  inch. 

'E=1.562,000  pounds  per  square  inch. 


Ultimate  strength. 
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Marks,  49-1. 

C!omposition:  Alpha  Portland  cement,  1;  gi'anite  dust,  2;  2i"  trap 
rock,  4. 

Water  used  in  mortar,  59.09  per  cent  of  cement. 
Age,  3  months. 


Age,  6  montns. 

Weight  per  cubic  foot,  154^2  pounds. 
Sectional  area,  145.44  square  inches. 
Gauged  length,  5". 


Appliei 

1  loads. 

In  gauge 

d  length. 

Remarkfl. 

Total. 

Per  square 
inch. 

CompreK- 
Bion. 

Inch. 

Set. 

i  Pounds. 

Poufids. 

Inch. 

14,544 

100 

0. 

0. 

Initial  load. 

29,088 

200 

.0002 

0. 

58,176 

400 

.0006 

.0001 

87,264 

600 

.0013 

.0008 

£=s2,o00,000  pounds  per  square  inch. 

116,  a52 

800 

.0021 

.0007 

145,440 

1,000 

.0033 

.0011 

£=2,045,000  pounds  per  square  inch. 

174,528 

1,200 

.0045 

.0018 

208,616 

1,400 

.0063 

.0027 

232,704 

1,600 

.0088 

.0044 

£=^1,351,000  pounds  per  square  inch. 

261,792 

1,800 

.0118 

.0060 

290,880 

2,000 

.0146 

.0087 

292,000 
819,968 

First  crack. 

2,200 

.0184 

.0117 

849,056 

2,400 

.0223 

.0147 

401,400 

2,760 

tntlmate  strength. 

Four  Cubes  of  Concrete  Made  from  a  Lot  of  Cement  Which 
Had  Been  in  Store.  The  Cement  Had  Swelled  in  the 
Barrel. 

Marks,  78. 

Composition:   Alsen   cement,    1;    fine   sand,    1;   broken   stone,   3. 
(i"  ring  stone.} 
Water  used  m  mortar,  35.26  per  cent  of  cement. 
Age,  11  days. 

Set  in  mold,  1  day;  in  water,  10  days. 
Weight  per  cubic  foot,  146.15  pounds. 
Sectional  area,  145.44  square  inches. 
Grauged  length,  5". 


Applied  loads. 

In  gauged  lengtli. 

Remarks. 

Total. 

Per  square 
inch. 

Comprefl' 
sion. 

Set. 

Inch. 

0. 

0. 
.0001 
.0001 
.0002 
.0004 
.0006 
.0009 
.0014 
.0022 
.0054 



I^oundB. 

14.  M4 

29,088 

43,632 

58,176 

72,720 

87,264 

101,808 

116,  a52 

130.896 

115,440 

174,528 

193,700 

PotmfU. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,332 

Inch. 

0. 

.0002 
.0004 
.0007 
.0010 
.0014 
.0019 
.0025 
.0034 
.0046 
.0091 

Initial  load. 

^=2,500,000  pounds  per  square  inch. 

E= 1,875.000  pounds  i>or  square  incn. 
Ultimate  strength. 

1 
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Marks,  79. 

Composition:   Alsen  cement,   1;    fine  sand,   1;    broken  stone,   3. 
(}"  ring  stone.  J 

Water  used  in  mortar,  35.26  per  cent  of  cement. 

Age,  26  days. 

Set  in  mold,  1  day;  in  water,  26  days. 


Weight  per  cubic  foot,  149.01  pounds. 
Sectional  area,  144.  i 


Gauged  length,  5". 


,84  square  inches. 


'  Applied  loads. 

In  gauged  length. 

Bemarks. 

Totol. 

Per  square 
inch. 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,587 

Compres- 
sion. 

Set. 

Pounds. 

14,484 

28,968 

48,462 

67,986 

72,420 

86,904 

101,888 

116,872 

180,866 

144,840 

178,806 

202,776 

222,600 

Inch. 

0. 

.0001 
.0002 
.0008 
.0004 
.0006 
.0007 
.0010 
.0012 
.0016 
.0019 
.0090 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0006 

Initial  load. 

E— 6,000,000  pounds  per  square  inch. 

S»3,000,000  pounds  per  square  inch. 
Ultimate  strength. 

1 

Marks,  80. 

Composition:    Alsen   cement,    1;    fine   sand,   1;    broken   stone,    3. 
ii"  ring  stone.) 
Water  used  in  mortar,  35.26  per  cent  of  cement 
Age,  41  days. 

Set  in  mola,  1  day;  in  water,  40  days. 
Weijfht  per  cubic  foot,  148.63  pounds. 
Sectional  area,  144.84  square  inches. 
Glauged  length,  5". 


Applie< 

d  loads. 

In  gauged  length. 

Remarks. 

Total. 

1 

Per  sqiian* 
inch. 

Compres- 
sion. 

Set. 

• 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,484 

100 

0. 

0. 

Initial  load. 

28,968 

200 

.0001 

0. 

48,452 

800 

.0003 

0. 

,      67,936 

400 

.0004 

0. 

72.420 

500 

.0006 

0. 

86,904 

600 

.0006 

.0001 

E— 3,671,000  pounds  per  square  inch. 

101,388 

700 

.0010 

.0001 

116,872 

800 

.0012 

.0002 

130,366 

900 

.0014 

.0002 

144.840 

1,000 

.0018 

.0008 

E»3,000,000  pounds  per  s^are  inch. 

173,80b 

1,200 

.0024 

.0005 

202,776 

1,400 

.0088 

.0008 

E— 1,351,000  pounds  per  square  inch. 

231, 744 

1,600 

.0048 

.0016 

260,712 

1,800 

.0064 

.0022 

289,680 

2,000 

.0090 

.0088 

318,648 

2,200 

.0168 

Ultimate  strength. 

H.  Doc.  300- 
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Marks,  81. 

Composition:    Alsen  cement,   1;    fine    sand,  1;    broken  stone,   3. 
(i"  ring  stone.  J 
Water  used  in  mortar,  35.26  per  cent  of  cement. 
Age,  48  days. 

Set  in  mold,  1  day;  in  water,  47  days. 
Weight  per  cubic  foot,  161.37  pounds. 
Sectional  area,  145.44  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Com'preti- 
sion. 

Set. 

Inch. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0008 
.0011 
.0017 
.0024 
.0087 
.0058 
.0099 
.0170 

Founds, 

15,544 

29,068 

48,682 

68,176 

72,720 

87,264 

101,808 

116,352 

180,896 

145,440 

174,028 

/03,616 

282,704 

261,792 

290,880 

319,968 

849,066 

378, 144 

Pounds. 

100 

200 

800 

400 

500 

600 

7W 

800 

900 

1,000 

1,200 

1400 

1,600 

1,800 

2,000 

2,200 

2.400 

2,600 

Inch, 

0. 

.0001 
.0004 
.0007 
.0009 
.0011 
.0018 
.0016 
.0019 
.0028 
.0080 
.0038 
.0050 
.0064 
.0087 
.0120 
.0180 
.0270 

Initial  load. 

£»>2,778,000  pounds  per  square  Inch. 

E«2,647,000  pounds  per  square  inch. 
,Eal,515,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

1 
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Gauffed  Section. 


Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
The  mortaf  was  made  first  and  then  4  parts  of  broken  stone  from 
i"  to  i"  diameter  added. 


No.  of 
test. 

Marks. 

Age. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

sqnare 

inch. 

10887 
10688 
10889 
10840 
10841 
10842 
10848 
10844 
10845 
10846 
10847 
10848 
10849 
10860 
10851 
10852 
10863 
10854 

7/7 

7/7 

7/7 

7/7 

7/7 

7/7 

7/18 

7/18 

7/18 

7/18 

7/16 

7/15 

7/15 

7a5 

7/20 

7/20 

7/20 

7/20 

19 

19 

19 

20 

20 

18 

IS 

14 

14 

11 

11 

11 

12 

6 

6 

6 

6 

Inches. 
12.11 
12.12 
12.07 
12.08 
12.18 
12.08 
12.10 
12.11 
12.18 
11.97 
12.12 
12.15 
12.12 
12.14 
12.09 
12.00 
12.18 
12.10 

Inches. 
8.08 
8.00 
8.04 
8.04 
8.01 
8.02 
8.12 
8.11 
8.09 
8.16 
8.02 
8.06 
8.06 
8.10 
8.05 
8.05 
8.01 
8.02 

Inches. 
8.10 
8.06 
8.08 
8.05 
8.03 
8.01 
8.01 
8.08 
8.12 
8.08 
8.17 
8.11 
8.11 
8.09 
8.15 
8.06 
8.06 
8.07 

Sq.  inches. 
65.04 
64.48 
64.96 
64.72 
64.32 
64.24 
65.04 
65.12 
65.69 
65.52 
65.62 
65.87 
65.87 
65.68 
65.61 
64.88 
64.48 
64.72 

Pounds. 

109,200 

116,960 

118,400 

142,800 

186.072 

147,762 

181,900 

IS),  600 

118,242 

128,100 

68,620 

88,200 

98,065 

98,296 

61,000 

62,600 

64,480 

71,192 

Pounds. 

109,200 

116,960 

118,400 

144,160 

154,868 

147,752 

181.900 

120,600 

118,242 

123,100 

68,620 

95,160 

117,200 

101,900 

64,600 

62,600 

68,460 

88,700 

Pounds. 
1,678 
1,814 
1,823 
2,227 
2,400 
2,800 
2,028 
1,852 
1,800 
1,879 
1,047 
1,466 
1,793 
1,666 
985 
965 
1,062 
1,298 

t 
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No.  10841. 

Marks,  7/7. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 

Agej  20  days. 

Ifeifflit,  12".  18. 

Sectional  area,  8".01x8".03=64.32  square  inches. 

Grauged  length,  5". 


Applied  load*. 

In  ganged  length. 

Remarks. 

• 

ToUl. 

PersquAie 
inch. 

Compves- 
don. 

Set. 

Pounds, 

6,482 

12,864 

19,296 

25,728 

82,160 

88,592 

45,024 

51,456 

57,888 

64,820 

70,762 

77,184 

88,616 

90,048 

96,480 

102,912 

109,344 

115,776 

122,206 

128,640 

185,072 

141,504 

147,986 

154,868 

Poundi. 
100 
200 
800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,100 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,800 

2,400 

Inch. 

0. 

.0001 
.0008 
.0005 
.0006 
.0008 
.0010 
.0018 
.0015 
.0017 
.0020 
.0028 
.0028 
.0088 
.0069 
.0045 
.0058 
.0062 
.0075 
.0069 
.0110 
.0131 
.0165 
.0220 

Inch, 

0. 

0. 

0. 

.0001 
.0002 
.0002 
.0008 
.0008 
.0004 
.0005 
.0006 
.0007 
.0008 
.0010 
.0018 
.0016 
.0019 
.0024 
.0082 
.0040 
.0068 
.0074 
.0101 

Initial  load. 

£='4,167,000  poundM  per  square  inch. 
E«>8,760,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

y 
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No.  10842. 

Marks,  7/7. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  20  days. 

Height,  12".03. 

Sectional  area,  8".02X8".01=64.24  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

t 
I 

Total. 

1 

Per  M  uare 
inch. 

Compres- 
sion. 

Set 

Pounds. 

6,424 

12^848 

19,272 

25,696 

82,120 

88,544 

44,968 

51,892 

57,816 

64,240 

70,664 

77,068 

88,512 

89,986 

96,860 

102,784 

109,206 

115,682 

122,066 

128,480 

134,904 

141,328 

147,752 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,800 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,800 

Inch. 
0. 

a 

.0001 
.0002 
.0002 
.0004 
.0006 
.0008 
.0011 
.0015 
.0017 
.0021 
.0025 
.0080 
.0085 
.0009 
.0046 
.0065 
.0064 
.0078 
.0090 
.0110 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0006 
.0004 
.0007 
.0009 
.0011 
.0018 
.0016 
.0022 
.0025 
.0086 
.0044 
.0057 

Initial  load. 

E«^,260,000  pounds  per  square  inch. 
E«*8,461,000  pounds  per  square  inch. 

Ultimate  strength. 
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COMPRESSION   TESTS   OF   CONCBETE   PB18M8. 


No.  10846. 

Marks,  7/13. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  14  days. 

Height,  12".  13. 

Sectional  area,  8".09X8".12=66.69  square  inches. 

Gauged  length,  5". 


Applied  loAdfl. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

6,569 

13,188 

19,707 

26,276 

32,845 

89,414 

45,968 

52,562 

59,121 

65,690 

72,259 

78,828 

85,397 

91,966 

96,535 

105.104 

111,673 

118,242 

Pound*. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

Inch. 

0. 

0. 

0. 

.0001 
.0002 
.0004 
.0006 
.0006 
.0011 
.0014 
.0018 
.0022 
.0027 
.0033 
.0041 
.0050 
.0009 
.0170 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0004 
.0006 
.0009 
.0012 
.0017 
.0030 

Initial  load. 

£a6,250,000  pounds  per  square  inch. 
£»3,461,000  pounds  per  square  inch. 

Ultimate  strength. 

No.  10846 
Marks,  7/13. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  14  days. 
Height,  11".  97. 

Sectional  area,  8'M6X8".03=65.52  square  inches. 
Gauged  length,  5". 


Applied  loculs. 

In  gauged  length. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundi. 

6,552 

18.104 

19,656 

26,208 

82,760 

39,312 

45,864 

52,416 

58,968 

65,520 

72,072 

78,624 

85,176 

91,728 

98.280 

104.832 

111,384 

117,966 

123, 100 

Poundt. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1.600 

1,600 

1,700 

1,800 

1,879 

Inch. 

0. 

0. 
.0002 
.0004 
.0006 
.0008 
.0010 
.0014 
.0017 
.0022 
.0029 
.0034 
.0043 
.0058 
.0067 
.0086 
.0105 
.0135 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0010 
.0013 
.0018 
.0024 
.0032 
.0045 
.0059 
.0082 

Initial  load. 

E=3.571,000  pounds  per  square  inch. 
E=3,000,000  pounds  per  square  inch. 

• 
Ultimate  strength. 

COMFBES8ION   TESTS   OF   OONCBETE   PRISMS. 

No.  10849. 

Marks-,  7/15. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  11  daj'^s. 

Height,  12".  12. 

Sectional  area,  8".06x8".ll=66.87  square  inches. 

Gauged  length,  5". 


845 


Applied  loodB. 

In  gauged  length. 

Remarkfl. 

Total. 

Persmiare 
Inch. 

Compre»- 
fllon. 

Bet 

Pounds, 
6,587 
18,074 
19,611 
26,148 
82,685 
89,222 
45,759 
52,296 
58,888 
65,870 
71,907 
78,444 
84,981 
91,518 
96,055 

117,200 

Pounds, 

100 

20O 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,2U0 

1,800 

1,400 

1,500 

1,796 

Inch. 

0. 

.0001 
.0002 
.0008 
.(MNK) 
,<MXH 
.0011 
.0015 
.0020 
.0080 
.0041 
.0068 
.0080 
.0097 
.0120 

Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0006 
.0005 
.0006 
.0014 
.0022 
.0088 
.0048 
.0062 
.0061 

Initial  load. 

£a*5,000,000  ponnds  per  square  inch. 
Ea2,812,000  ponnda  per  square  inch. 

First  crack. 
Ultimate  strength. 

No.  10,850. 
Marks,  7/15. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  12  days. 
Height,  12'M4. 

Sectional  area,  8".  10x8". 09 =65. 53  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
6,558 
18,106 
19,659 
26,212 
82,765 
89,818 
45,871 
02,424 
66,977 
65,580 
72,063 
78,686 
85,189 
91,742 
96,295 

101,900 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,800 

1,400 

1,500 

1,555 

Inch. 

0. 

.0001 
.0002 
.0008 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0016 
.0018 
.0023 
.0032 
.0045 

Inch. 

0, 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0003 
.0009 

Initial  load. 

£a6,000,000  pounds  per  square  inch. 
E»8,461,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

846 


OOMPRESSION  TESTS   OF   OONORETE   FRISMS. 


No.  10,858. 

Marks,  7/20. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone^  4. 

Age,  6  days. 

Height,  12".18. 

Sectional  area,  8".01X8".05= 64.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Periqiuure 
inch. 

Comprea- 
ston. 

Bet. 

Pounds, 
6,448 
12,896 
19,844 
25,792 
82,240 
88,688 
46,186 
61,584 
68,082 
64,480 
68,450 

Pounds, 
100 
200 
800 
400 
600 
600 
700 
800 
900 
1.000 
1,062 

Inch, 

0. 

0. 

.0001 
.0002 
.0006 
.0018 
.0019 
.0062 
.0068 
.0094 

Inck. 

0. 

0. 

0, 

0. 

0. 

.0008 
.0006 
.0018 
.0026 
.0091 

Initial  load. 

£a2,600,000  poandfl  per  square  inch. 

First  crack. 
Ultimate  strength. 

No.  10,854. 

Marks,  7/20. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  e.daj's. 

Height,  12".  10. 

Secfional  area,  8".02X8".07=64.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total, 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds, 
6,472 
12.944 
19,416 
25,888 
82,360 
88,882 
46,804 
61,776 
68,248 
64,720 
71,192 
77,664 
88,700 

- 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,296 

Inch, 

0. 

0. 

.0001 
.0008 
.0006 
.0009 
.0016 
.0028 
.0088 
.0049 
.0076 
.0106 

iTieh, 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0004 
.0009 
.0015 
.0025 
.0048. 
.0068 

Initial  load. 

£a8,125,000  pounds  per  square  inch. 

£=1,875,000  pounds  per  square  inch. 
First  crack. 

Ultimate  strength. 
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I 


*'yammebthal  FLiirr"  limestone. 
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Compression  Tests. 


1 


"^^i:::!. 


I 


No.  of  test 

DlmenslonB. 

Sectifmal 
area. 

First  crack. 

Ultimate  strength. 

,.                      1 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

10265 
10266 

IncJies. 
4.06 
4.06 

Inches. 
4.06 
4.05 

Inches. 
4.05 
4.04 

Sq.  inches. 
16.40 
16.36 

Pounds. 
861,000 
178,000 

Pounds. 
474,800 
802,600 

P[mnds. 
28,951 
18.496 

Transverse  Tests. 


I 


^ 


^4 


20' 


Stones  supported  at  ends  20"  apart  and  loaded  at  the  middle  over  a 
length  of  1". 


Dimensions. 


No.  of  test. 


10281. 
10262. 


Breadth. 


Inches. 
4.04 
4.09 


Depth. 


Inches. 

6.04 

^6.06 
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Ultimate  strength. 


Total. 


Pounds. 

6,760 

10,010 


Modulus  of 
rupture,  R. 


Pounds. 
1,876 
2,000 


850 


*'yammebthal  flint"  limestone. 


Shearing  Tests. 


I 


\^ 

\ 

N- 

^ 

4 J^"                     9 

^ 

X 

^ 

\ 

^-tf^k^H 

1 

No.  of  test 


10268 
10264 


Shearing  dixnen- 
sioDs. 


Inefies. 
4.06x6.04x2 
4.04x6.05x2 


Shearing 
area. 


So.  inches. 
49.04 
48.88 


Shearing  strength. 


Total. 


Pounds. 

123,500 

84,800 


Per 

square 

inch. 


Pounds. 
2,518 
1,786 


Compression  Test  of  Red  Granite. 


i 


Sssy 


t 


Sample  sawed  out  of  a  larger  block  and  faces  rubbed  flat. 


No.  of  test. 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height 

Compressed 
surface. 

Total. 

Persouare 
incn. 

9622 

Inches. 
4.03 

Inches. 
4.00 

Inches. 
4.01 

So.  inches. 
16.04 

Pounds. 
444,000 

Pounds. 
459,500 

Pounds. 
28,647 

Pyramidal  fracture. 


CEMENT   BBIQUETTES. 
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Cement  Briquettes, 
beach's  rosendale  cement. 


BRIQUETTES  SET  IN  AIR  24  HOURS. 


Fineness. 

Dimensions. 

Tensile  strength. 

No.  of 
test. 

Marks. 

Sectional 
area. 

Residue  on  sieves. 

1 

Width. 

Thick- 
ness. 

Total. 

Per  square 
inch. 

80-mesh. 

100-mesh. 

9548 

1 

Inches. 
f     1.01 
i'     1.01 
1      1.02 

Inches. 
1.00 
1.02 
1.01 

Sq.  inches. 
1.01 
1.03 
l.OS 

Pounds. 
119 
165 
120 

Pounds. 
118 
151 
116 

Per  cent. 
12.0 

Per  cent. 
12.5 

9649 

2 

f      1.02 

1.02 

I      1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

129 

92 

120 

126 

90 

118 

19.1 

19.1 

9560 

S 

1.02 

1.01 

I      1.02 

1.00 
1.01 
1.00 

1.02 
1.02 
1.02 

ISO 
126 
116 

127 
124 
114 

18.7 

18.8 

9561 

4 

f      1.02 
\      1.02 
I      1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

137 
109 
115 

134 
107 
118 

16.6 

17.0 

9552 

5 

f      1.02 

1.02 

I      1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

145 
168 
148 

142 
165 
145 

I         10.6 

11.9 

9553 

6 

r      1.02 

1.02 

I      1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

97 
70 
85 

95 
69 
88 

16.2 

17.0 

9554 

7 

f      1.02 

1.02 

I      1.01 

1.01 
1.01 
1.01 

1.03 
1.03 
1.02 

86 
128 
186 

88 
124 
183 

19.5 

20.0 

9555 

8 

1.02 
1.02 
1.02 

.96 
1.00 
1.00 

1.00 
1.02 
1.02 

124 
138 
154 

124 
135 
151 

18.5 

18.7 

9666 

9 

f      1.01 

1.02 

1      1.01 

1.00 

1.00 

.99 

1.01 
1,02 
1.00 

98 
146 
162 

97 
148 
152 

U.O 

12.0 

9557 

10 

f      1.02 
1.02 
1.01 

1.00 
1.00 
1.00 

1.02 
1.02 
1.01 

155 
141 
174 

162 
138 
172 

14.5 

15.4 

9558 

11 

f      1.02 

1.02 

[      1.02 

1.01 
1.00 
1.00 

1.08 
1.02 
1.02 

128 
121 
187 

124 
119 
134 

20.5 

20.8 

9559 

12 

f      1.02 
1.02 
1.02 

1.00 

.98 

1.00 

1.02 
1.00 
1.02 

160 
165 
142 

147 
155 
139 

16.0 

16.6 

9560 

13 

1.01 

1.01 

I      1.02 

1.01 
1.00 
1.00 

1.02 
1.01 
1.02 

154 
151 
132 

162 
149 
129 

21.0 

21.6 

BRIQUETTES  SET  IN  AIR  2  HOURS,  AND  IN  WATER  22  HOURS. 


9668 
9564 
9665 
9566 
9667 
9568 
9569 
9570 
9671 
9672 


.96 
•  vv 

1.01 
1.00 
1.01 
1.00 
1.01 
1.02 
1.02 
1.02 


70 
79 
78 
73 
63 
79 
63 
62 
66 
79 


71 
80 
72 
73 
62 
79 
62 
61 
66 
77 


ENDURANCE  OF  ROTATING  SHAFTS. 
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ENDUBANOE   OF   BOTATING   SHAFTS. 
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Shafts  turned  down  from  bars  li"- diameter. 
Diameter  1".     Speed  of  rotation,  500  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  4"  length  at  middle. 


No.  of 
text. 

Marks. 

Carbon. 

304 

l-C-2 

0.161 

807 

2-C-2 

0.172 

306 

3-C-2 

0.341 

309 

7-B-l 

0.733 

310 

9-C-2 

0.824 

308 

ll-C-3 

1.094 

311 

{  'f 

}    0.26 

317 

(  'f 

I    0.26 

Maximum 

flber  stress 

per  square 

inch. 


40,000 
40,000 
40,000 
40,000 
40,000 
40,000 

40,000 
40,000 


Total  num- 
ber of 
rotations. 


453,700 

366,600 

535,200 

56,518,910 

65,679,000 

50,214,720 

27,546,930 
36,502,480 


Treatment  of  steel. 


Untreated,  hot  rolled  bar 

do 

do 

do 

do 

do 

Annealed  at  low  heat. . . 

foil    tempered    and    an- 
\    nealed  at  high  heat. 


RemarkK. 


Ruptured. 

Do. 

Do. 
Not  ruptured. 

Do. 

Do. 

Ruptured. 
Ixot  ruptured.  ] 
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IMPACT  TESTS. 
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IMPACT  TESTS. 
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IMPACT  TESTS. 

Impact  tests  were  inaugurated  upon  the  softer  metals  under  com- 
pression loads,  using  flat-ended  cylindrical  specimens.  They  rested 
upon  an  anvil  having  a  hardened  steel  face,  and  were  struck  by  blows 
from  a  falling  ram  of  77  pounds  weight,  which  also  had  a  hardened 
steel  hanuner  face. 

The  anvil  and  cast-iron  chabotte,  which  are  securely  bolted  together, 
have  a  total  weight  of  about  30,000  pounds,  and  these  rest  upon  a 
cast-iron  base,  which  in  turn  weighs  about  30,000  pounds. 

Results  on  lead  form  the  larger  part  of  the  experiments  here  reported, 
a  number  of  tests  having  been  made  upon  tm,  zinc,  and  copper;  all 
subjected  to  impact  undlr  striking  velocities  ranging  from  1.64  feet 
per  second  for  a  drop  of  i"  up  to  19. 79  feet  per  second  for  a  drop  of  73". 

The  details  of  the  experiments  are  followed  by  a  number  of  dia^grams 
showing  certain  series  of  the  tests. 

Rod  lead  was  generally  used  on  account  of  its  uniformity  in  structure 
and  resisting  qualities.  This  metal  was  cast  in  a  cylinder  T^V"  diameter 
and  forced  tiirough  an  aperture  at  the  lower  end,  the  size  of  the  rod,  by 
means  of  a  plunger  actuated  by  hydraulic  pressure,  in  the  usual  man- 
ner of  making  l^td  pipe.  The  coarser  granular  structure  found  in  ihe 
casting  in  this  manner  is  drawn  down  to  a  finer  granulation,  much  elon- 
gated, in  the  rod,  and  possessing  greater  uniformity  in  resistance  flian 
found  in  small  castings,  in  which  different  casting  temperatures  and 
conditions  of  cooling  are  usually  experienced. 

Table  1  gives  the  results  in  a  series  of  73  specimens,  1"  diameter  and 
2"  in  height  each,  which  were  subjected  to  one  blow  each  of  the  ram, 
the  heights  ranging  from  1"  to  73".  This  was  followed  by  giving  each 
specimen  an  adoitional  blow  of  5"  drop,  and  afterwards  a  dIow  from 
such  additional  height  as  gave  an  aggregate  of  79"  for  the  three  blows. 

Table  2  gives  results  on  specimens  1"  diameter  and  li"  in  height; 

Table  3,  results  on  Specimens  of  the  same  diameter  but  1"  in 
height;  and 

Table  4,  specimens  0.799"  diameter  by  1".6  in  height. 

In  Table  6  are  the  results  on  one  specimen  subjected  to  successive 
blows  1"  each,  aggregating  73"  in  the  series. 

Table  6  shows  similarly  the  results  on  one  specimen  in  which  each 
blow  was  from  a  height  of  2",  while 

Table  7  has  the  results  of  six  different  specimens,  which  were  sub- 
jected to  blows  of  6"  each,  and  from  greater  heights. 

Tables  9  and  10  are  on  individual  specimens,  cylinders  1"  diameter 
by  li"  high,  and  0".799  diameter  by  1".6  high  respectively.  On  Table 
10  are  shown  results  in  which  intervals  of  rest  have  occuiTed  between 
blows. 

The  results  on  samples  taken  directly  from  the  pig  are  found  in 
Table  11. 

Diagrams  1,  2,  and  3  are  based  upon  the  results  found  in  tables  1,  2, 
3,  5,  6,  and  7. 

The  relative  compression  of  cylinders  of  the  same  diameter,  but  of 
different  heights,  mav  be  seen  upon  inspection  of  diagram  1. 

In  diagram  2  are  shown  the  curves  resulting  from  the  first  series  of 
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single  blows,  additional  blows  of  5"  each,  and  after  an  aggregate  of 
79"  in  height  had  been  received  by  each  specimen.  The  increased 
resistance  of  the  metal  a^inst  higher  striking  velocities  of  the  ram  is 
clearly  shown  by  companng  the  relative  effect  of  the  6"  blows  with  the 
curve  of  single  blows  for  greater  heights.  The  ctirve  after  79"  aggre- 
gate drop  further  shows  the  same  result,  and  since  the  halves  of  this 
curve  are  fairly  alike  it  appears  that  about  the  same  result  is  reached 
when  the  order  of  the  blows  was  1",  5",  and  73",  or  when  this  order 
was  reversed. 

More  conspicuous  still  are  the  results  plotted  in  diagium  3  of  the 
relative  resistance  of  the  lead  under  different  striking  velocities  of  the 
ram.  Comparing,  as  an  example,  the  effect  of  three  dIows  of  12"  each 
with  the  corresponding  decrement  of  the  specimen  under  a  single  blow 
and  it  will  be  found  to  correspond  with  a  single  blow  of  53".  This 
difference  in  resistance  is  evidently  encountered  in  the  early  stages  of 
compression,  when  the  metal  is  being  displaced  at  the  hiffher  velocities, 
and  IS  an  index  of  the  resistance  encountered  in  the  single  blow  having 
a  maximum  velocity  of  16.86  feet  per  second  against  a  maximum  veloc- 
ity of  8.02  feet  per  second  in  the  12"  blows.  In  the  latter  stages  of 
compression,  with  the  velocity  of  the  ram  greatly  retarded,  the  resist- 
ance of  the  metal  against  flow  approaches  a  condition  more  nearly 
identical  in  each  experiment. 

The  curves  of  decrements  of  heights  under  the  lower  striking  veloci- 
ties of  the  6",  2",  and  1"  blows  show  less  variation  in  the  resistance  of 
the  metal.  A  series  of  i"  blows,  the  details  of  which  are  not  recx)rded 
in  this  report,  shows  somewhat  less  resistance  encountered  than  with 
1"  blows;  that  is,  the  decrements  in  heights  are  greater  in  the  case  of 
the  i"  blows  for  equal  aggre^te  blows.  From  all  of  which  it  appears 
that  the  resistance  of  flow  increases  with  the  increase  of  velocity  of 
impact  over  the  range  of  velocities  covered  by  these  experiments.^ 

At  the  foot  of  Table  7  are  the  measurements  of  concentric  circles  on 
the  ends  of  a  specimen  and  the  distance  apart  of  rings  on  the  cylin- 
drical surface  laid  off  before  impact  and  measured  agam  after  impact. 
This  was  done  to  judge  of  the  paths  followed  by  the  parts  of  the  speci- 
men during  impact.  The  enlargement  of  each  of  the  end  circles  indi- 
cates the  projection  of  metal  into  these  surfaces  fi'om  points  below,  and 
the  shortened  surface  sections  show  that  some  folding  over  occurred 
near  the  circumference.  From  the  sinuous  shape  assumed  by  these 
circular  lines  after  impact,  it  was  evident  that  flow  did  not  take  place 
uniformly  throughout  the  mass,  but  was  modified  by  the  crystalline 
structure  of  the  lead.  As  the  specimens  were  reduced  in  height,  there 
was  formed  a  bright  halo  of  metal  on  the  ends  at  the  circumference, 
reaching  a  width  of  0".2  ±,  and  which  was  attributed  to  radial  flow  of 
the  leadover  the  surfaces  of  the  anvil  and  the  hammer  face  of  the 
ram.  This  f rictional  resistance  must  necessarilv  absorb  some  of  the 
energy  of  the  falling  weight.  Still,  a  succession  of  short  blows  caused 
the  specimen  to  assume  a  more  decided  barrel  shape  than  a  single  blow 
from  a  height  equal  to  the  aggregate  of  the  shorter  ones. 

In  those  experiments  in  wnich  single  blows  of  gradually  increasing 
heights  were  used,  the  different  specimens  gradually  ajssumed  a  trun- 
cated conoidal  shape,  in  which  the  iS'^gei*  diameter  was  at  the  bottom 
end,  that  resting  upon  the  anvil.  Tnese  remarks  all  refer  to  the 
behavior  of  the  lead  cylinders. 
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In  carrying  out  experiments  where  a  number  of  blows  were  ffiven 
the  same  specimen,  some  irregularity  in  the  behavior  of  the  lead  was 
due  to  intei-vals  of  rest  occurring  during  the  progress  of  the  series. 
Special  tests  on  this  feature  are  recordea  in  Table  10.  In  the  second 
experiment  it  will  be  seen  that  the  blows  immediately  followed  each 
other  until  four  had  been  delivered,  the  suc<5essive  decrements  in 
height,  which  began  with  0".059,  falling  in  the  meantime  to  0".031. 
Then  followed  an  interval  of  rest  of  22  hours,  after  which  the  next 
decrement  of  height  rose  to  0".050,  and  was  followed  by  decrements 
of  0".036  and  0".030  under  the  additional  blows  immediately  there- 
after given.  Another  rest  followed,  now  of  30  hours,  whereupon  the 
decrement  of  height  was  0".054.  Not  in  all  cases  were  the  differences 
in  the  magnitude  of  the  decrements  so  marked  as  these  referred  to, 
the  rest  following  the  ninth  blow  forming  an  exception  in  the  present 
experiment. 

It  will  be  further  observed  that  when  rests  followed  each  sucessive 
blow  the  decrements  of  height  did  not  attain  the  magnitude  found  in 
those  cases  in  which  several  blows  preceded  the  interval  of  rest.  The 
first  experiment  in  the  table  shows  this. 

A  statement  consistent  with  the  present  data  would  be  as  follows: 
That  lead  may  be  brought  into  a  temporary  state  of  higher  resistance, 
and  that  during  an  interval  of  rest  tnis  temporary  state  of  increased 
rigidity  may  ,be  recovered  from.  This  state  of  increased  rigidity 
must,  of  course,  first  be  entered  upon  to  admit  of  subsequent  relaxa- 
tion. 

In  the  preliminary  tests  of  lead  cylinders  from  metals  cast  under 
different  rates  of  cooling  it  appeared  that  the  more  slowly  cooled 
samples  g^ve  somewhat  less  resistance  to  impact  than  rapidly  cooled 
metal.     The  slowly  cooled  samples  were  mucn  the  coarser  grained. 

Specimens  from  the  pig,  when  compressed  normally  to  the  longi- 
tudmal  axes  of  the  crystals  of  the  metal,  flowed  most  in  the  direction 
of  the  length  of  the  crystals.  Specimen  H,  Table  11,  after  a  drop  of 
60",  donated  in  the  direction  of  the  length  of  the  crystals  from  V 
(the  original  diameter)  to  2".  09  after  impact,  while  in  a  crosswise 
direction  the  final  diameter  was  1".07,  an  increase  of  0".07  in  this 
direction  against  1".09  in  the  direction  of  the  lengths  of  the  crystals. 

This  tendency  to  flow  more  readily  in  the  direction  of  the  major 
axes  of  the  crystals  may  be  overcome  in  a  degree  by  a  partial  com- 
pression under  a  lighter  blow  followed  bv  an  interval  of  rest. 

Specimen  I  was  first  struck  with  a  blow  of  30"  height,  and  then 
after  four  days'  rest  with  another  of  the  same  height.  After  the  first 
blow  the  major  and  minor  diameters  were  1".64  and  1".  06,  respectively; 
after  the  second  they  were  1".80  and  1".30,  a  decided,  gam  in  the 
crosswise  direction  of  the  crystals  by  the  second  blow.  Specimens 
compressed  endwise  the  crystals  more  readily  retain  their  cylindrical 
shape.  Specimen  C,  after  a  blow  of  60",  measured  1".5  and  1".3  on 
two  diameters. 

Notwithstanding  these  peculiarities  of  flow,  the  decrements  of  height 
are  not  decidedly  unlike,  whether  the  specimens  are  compressed  lon- 
gitudinally or  radially  with  reference  to  the  location  of  tne  specimen 
m  the  pig. 

CJoming  to  the  behavior  of  tin,  shown  in  Table  12,  the  decrements 
of  height  are  greater  with  specimens  compressed  endwise  the  crystals. 
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Radial  specimen  17,  under  50"  height  of  drop,  compressed  0".455 
against  0".355  for  specimen  5,  which  was  taken  out  of  the  ingot  in  a 
longitudinal  direction.  The  photographs  show  the  i*adial  specimens  to 
have  their  axes  parallel  to  the  length  of  the  crystals  of  the  metal. 

Tin  and  zinc  Doth  differ  from  lead  in  respect  to  the  direction  in 
which  lateral  flow  most  readily  takes  place.  In  these  metals  the 
greater  flow  takes  place  perpendicular  to  the  longitudinal  axes  of  the 
crystals.  Tin  recast  from  the  in^ot  in  an  iron  mold  gives  greater 
resistance  against  impact  than  specunens  from  the  ingot. 


TcMnof  MeluU,  1K». 
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Impact  Tests.     Lead  Cylinders. 

Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 


I 


t 


1 


Height  of  drop. 

Height  of  specimen. 

Approxi- 
mate diam- 
eter after 
Impact. 

Decrement  of  height. 

Initial. 

After  im- 
pact. 

Total. 

Succeasive. 

Inches. 
1 

Inch. 
.997 
.997 
.996 
.997 
.996 
.997 
.997 
.997 
.997 
.  998 
.997 
.997 
.997 
.998 
.997 
.997 
.997 
.997 
.996 
.996 
.998 
.997 
.997 
.997 
.996 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.  998 
.997 
.997 
.996 
.998 
.997 
.997 
.997 

Inch. 
.960 
.919 
.893 
.869 
.848 
.829 
.811 
.796 
.778 
.762 
.748 
.788 
.720 
.705 
.  694 
.682 
.669 
.668 
.647 
.638 
.626 
.615 
.604 
.594 
.588 
.575 
.667 
.557 
.560 
.540 
.581 
.525 
.518 
.509 
500 
.494 
.489 
.480 
.473 
.464 
.458 
.452 
.449 
.444 
.437 
.430 
.424 
.418 
.411 
.407 
.401 
.397 

Inches. 
1.04 
1.04 
1.07 
1.08 
1.10 
1.11 
1.12 
1.13 
1.15 
1.16 
1.17 
1.18 
1.20 
1.21 
1.22 
1.28 
1.24 
1.24 
1.25 
1.26 
1.27 
1.29 
1.80 
1.31 
1.32 
1.88 
1.84 
1.85 
1.86 
1.88 
1.89 
1.40 
1.41 
1.42 
1.48 
1.44 
1.44 
1.45 
1.46 
1.48 
1.49 
1.60 
1.51 
1.62 
1.52 
1.54 
1.65 
1.55 
1.57 
1.58 
1.59 
1.60 

Inch. 
.047 
.078 
.105 
.128 
.160 
.168 
.186 
.201 
.219 
.286 
.249 
.264 
.277 
.298 
.308 
.315 
.328 
.389 
.351 
.868 
.872 
.882 
.898 
.408 
.413 
.422 
.430 
.440 
.447 
.457 
.466 
.472 
.479 
.488 
.497 
.508 
.608 
.517 
.524 
.535 
.589 
.545 

Inch. 
.047 
.081 
.027 
.023 
.022 
.018 
.018 
.015 
.018 
.017 
.013 
.015 
.018 
.016 
.010 
.012 
.018 
.011 
.012 
.012 
.009 
.010 
.011 
.010 
.010 
.009 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

.008    1 

28 

.010 
.007 
.010 
.009 
.006 
.007 
.009 
.009 
.006 
.005 
.009 
.007 
.009 
.004 
.006 

29 

80 

31 

32 

38 

84 

85 

'    86 

37 

38 

39 

40 

41 

42 

43 

.548               .003 
.568               .005 
.561               .008 
.567               .006 
.573               .006 
.578               .006 

44 

45 

46 

47 

48 

49 

.587               .009 

50 

.590               .008 

51 

.696               .006 

52 

.600               .004 

1 
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Impact  TEsm.    Lead  Cylinders — Cootiaued. 


Decrement  of  helghL 


iMFAor  Tests.     Lead  Ctlindebs. 


Lead  from  the  Boaton  Lead  Manufacturing  Comp8a.y. 
Weight  of  ram,  77  pounds. 
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Impact  Tbstb.     Lead  Otlindess — Cootinued. 


Hel«tit  of  specimen 

Approil- 

height. 

of 

Height 

-« 

hdght. 

Height 

of  drop. 

.fdV 

4S.  , 

1 

McS^ 

alter™ 

[nitUl. 

Atter 

Impart. 

"»'■  '  cJS've. 

blow. 

pact. 

Suc- 

TolAl- 

iMhn. 

IWUM. 

India. 

Inchtt.       Inch.        IiKh. 

Incha. 

Inchf. 

Ijuh.       Indta. 

i.ise 

3H 

6 

1018 

ISO         .678    1 

12 

m 

,171 

H 

*25 

027 

S 

M7 

17< 

6M 

13 

mz 

.M8 

M 

978 

fisb 

4«3 

881 

MS 

m 

:t«B 

98 

606 

020 

6 

928 

181     ' 

887 

17 

SM 

.068 

M 

sae 

020 

6 
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esa 

fM 
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tm 

702 

fM 
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5 
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7SI 

Jl 

MS 

.9M 

OS 

CM 
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impact  te9t9. 
Impact  Tests,     Lkad  (Jylindbrs. 


Lead  rod  ft-om  the  Boston  Lead  Manufacturing  OomptiDy. 
Weight  of  mm,  77  pounds. 


Successive  blows  of  1"  each  given  the  ^ame  specimen. 


Height  of  Bpeclmeu.       Decrement  of  belgbL 
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iMPAcrr  Tests.     Lead  Cylinders — Continued. 


Height  of  drop. 

Height  of  specime  i. 

Decrement  of  height. 

Successive. 

Total. 

!"«'«»'■    i    li^et. 

Successive. 

Total. 

Incha. 

Inches. 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

Inches. 

Inches. 
.fM4 
.928 
.914 
.902 
.889 
.876 
.863 
.849 
.833 
.819 
.807 
.795 
.783 
.772 
.759 
.747 
.784 
.723 
.711 
.700 
.690 
.680 
.669 
.659 
.648 
.636 
.625 
.614 
.605 
.597 
.588 

Inch, 
.018 
.016 
.014 

Inches. 
1.066 
1.072 
i.om 

.012    1         1.096 
.013              1-111 

.013 
.013 
.014 
.016 
.014 
.012 
.012 
.012 
.011 
.018 
.012 
.013 
.011 
.012 
.011 
.010 
.010 
.011 
.010 
.011 
.012 
.011 
,           .011 
'           .009 
.006 
.009 

1.124 
1.187 
1  151 
1  167 
1.181 
1.198 
1.205 
1.217 
1.228 
1.241 
1.258 
1.266 
1.277 
1.289 
1.800 
1.810 
1.82C 
1.831 
1.341 
1.852 
1.864 
1.375 
1.386 
1.395 
1.403 
1.412 

IMPACT    TE8TB. 


Impact  Tests.     Lead  Cylindbbs. 


Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weijrht  of  ram,  77  pounds. 


Successive  hlowH  of  3"  each  given  the  same  specimen. 


Height  of  drop 

Height  otipeclmen.   1  Deer 

ement  of  height. 

fc«*a 

ToUil. 

InltUI. 

After       o 

orive.       TM 

«1. 

10 

i 

n 

28 
M 

M 

48 

1 
1 

68 

TO 

1.9M 

/». 

1     " 
t£ 

4M 

i 

i 
i 

ozi 

M8 
«51 

eii 

W2 
8B7 
SM 

3 

a 

ffl 

S 

MS 

^ 

MS 

cm 

MS 
OSS 
M2 

1 

ou 

no 

029 
C85 

027     . 

027 

028 

082 

022 

023 

027 

020 

OM 
020 

101 
184 

270 

% 

480 
UG 
M8 

803 

su 

«3 
73S 

780 

i 

878 
018 

D«8 

ie« 

MB 
3S1 

BT2 

impact  tebt8. 
Impact  Tests.     Lkad  Cyi.imdehb. 


Lead  rod  from  the  Boston  Load  Manufacturing;  Oompany. 
Weight  of  ram,  77  pounds. 


Successive  blows  given  individual  specimens. 


Height 

of  drop. 

HelgbCoI 

Bpedmeti. 

of  height. 

Total, 

,..,.. 

pBCl. 

SuooBsalTe. 

Tolal. 

Incha. 

t 

\ 
\ 

12 
12 

1 
1 

« 
11 

« 

SO 

M 
42 

48 
H 

DO 
68 

S 

i 

eo 

M 
4S 
«) 

4S 

«) 

72 

'r» 

Iixcha. 
1.7»4 

i.e42 

1:220 

liooi 
.eoe 

.060 

.Gea 

1.0H 
l.MD 

■i 

.M7 

!:| 

Itor 

1.305 
1.086 

.too 

SM*a. 
.210 
.142 

:i35 

'.UM 
,090 
.081 
.078 

.848 

.•S6 
.229 

:i66 

1 

.MB 

:i4« 

!oea 
1.021 

!640 

3 

.WG 
OH 

.148 
.*81 

liacB 

J 

.816 

j!ss» 
1.021 

2.«» 

2.00D 

2.«» 

2.00, 

2.000 

The  last  specimen  recorded  in  this  table,  before  impact,  was  laid  off 
with  concentric  circles  marked  on  each  end  ".25,  ".50,  and  ".75  diam- 
eters, respectively,  and  on  the  cylindrical  surface  sections  ".25  apart 
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IMPACT   TESTS. 


each.  After  impact  these  lines  measured  as  follows:  End  diameters, 
".34,  ".66,  1".00,  aad  ".36,  ".68,  1".02;  surface  sections,  ".11,  ".13, 
".12,  ".13,  ".12,  "  12,  ".11,  ".11.  The  lines  were  all  flomewhat 
sinuous. 

Impact  Tests.     Lead  Cyuhdbrs. 

Lead  rod  from  the  Boston  Lead  Manufacturing  Compaoy. 
Weight  of  ram,  77  pounds. 


Successive  blows  given  individual  specimens. 


Height  of  drop. 

Height  of  specimen 

Dcctementof 
height. 

.^... 

Sireces- 

TOW). 

™, 

iA^l 

ri^ 

Total. 

6 

I 

2 
2 

2 
2 
2 

24 

24 

18 
24 

M 

S 

60 

S6 

n 

36 

to 
n 

JmAm. 

India. 
1.290 

:999 

1 

1 

idea 

.072 
.OM 
.066 

.087 
:i8T 

.482 

:S 

.lea 

'.an 

1.4M 

if 

-4«2 

1.408 

impact  tests. 
Impact  Testb.     Lead  Oylindebs. 


liead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 


Successive  blows  of  5"  each  given  the  same  specimen. 


Height 

oldnip. 

Height  i>( 

speclmeD. 

Deep. 

joent  of  height.  1 

SiwceHlTe. 

TolBl. 

Initial. 

After 

lmp«t. 

adye. 

~"-| 

Intha. 

■J 

20 

30 
35 
« 

4G 

i.sre 

' 

tei. 

1 
1 

1 

104 

<KI. 

m 

i 

impact  tests. 
Impact  Tests.     Leiad  Ctlindebs. 


Iiead  rod  from  the  Boston  Lead  Manufacturing  Compaay . 
Weight  of  ram,  77  pounds. 


Successive  blows  given  individual  specimens,  with  intervals  of  i 
between  some  of  the  blows. 


Helgbt  of  drop. 

1 

Total. 


Helgbt  o[  apecimeti, 
Atterlm. 


Decrement  of  belgbl. 
rotal. 


2»,„. 

Jour,. 

i" 

SO 

3 

! 

22 

SO 

24 

t 

...!!.. 

ii 

20 

M 

4 

....!*. 

I  i 

if 
5"} 

°  I 


IMPACT  TESTS. 
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Impact  Tests.     Lead  Cylinders — Continued. 


Height  of  drop. 

Height  of  specimen. 

Decrement  of  height 

Interval  of 

Suocefltdve. 

Total. 

Initial. 

After  im- 
pact 

Succeesiye. 

Total. 

rest  Bince  pre- 
ceding blow. 

Inches. 

Inches. 
1 
2 
8 
4 
5 
6 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

Indies. 
2.001 

Inches. 
1.940 
1.896 
1.867 
1.819 
1.777 
1.744 

1.940 
1.899 
1.866 
1.884 
1.806 
1.777 
1.721 
1.688 
1.662 
1.600 
1.604 
1.624 
1.494 

Inch. 
.061 
.046 
.088 
.088 
.042 
.088 

.060 
.041 
.034 
.081 
.029 
.028 
.066 
.088 
.081 
.062 
.086 
.040 
.080 

Inch. 
.061 
.106 
.144 
.182 
.224 
.287 

.060 
.101 
.186 
.166 
.196 
.228 
.279 
.817 
.348 
.400 
.486 
.476 
.606 

Days. 

Hows. 

2 
2 
4 
4 

1 
18 

2.000 

2 

1 
24 

2 
4 

4 

18 

When  no  interval  of  rest  is  recorded  tlie  blows  immediately  fol- 
lowed each  other. 


Impact  Tests.     Lead  Cyi^inders. 


t 

Specimens  from  a  pig  branded  "Omaha  &  Grant  Refined." 
Radial  specimens  marked  A,  B,  C,  and  D.     Longitudinal  specimens 
marked  E,  F,  G,  H,  and  I. 
Weiffht  of  ram,  77  pounds. 
Single  and  successive  blows  given  individual  specimens. 


b 


Mark 

on 
speci- 
men. 

Height  of  drop. 

Height  of  speci- 
men. 

Decrement  of 
height 

Remarks. 

Succes- 
siye. 

Total. 

Initial. 

After  im- 
pact 

Snoces- 
Blve. 

Total. 

^k  •  «  ■  • 

Inches. 
6 
6 
6 
6 
6 
6 

24 

Inches. 
6 
12 
18 
24 
80 
86 

60 

Inches. 
1.900 

Inches. 
1.688 
1.469 
1.884 
1.214 
1.106 
.960 

.706 

Inches. 
.267 
.164 
.186 
.120 
.108 
.126 

.274 

Inches. 
.267 
.481 
.666 
.686 
.794 
.920 

1.194 

Blow  delivered  after  resting  4 
days. 

IMPACT   TESTS. 
iMPAtTT  Tests.     Lead  Ctundbhs — CoDtioued. 


Mark 


Height  o[  drop. 


Height  of  Bpe«l- 


Blow  dfllvered  ■ 


'    diBIDGter     alter 


Approiiroslc  dlunelen.  rSS. 

alter  Impacl C_Jt* 

Blow  delivered  Hfler  rtBiIng  4 

dayt 

ApproxlDutc  dUmelciB  I        IS 
«Ker  Impact \^' 

Blow    delivered    uTter  y~^. 

proximate    dfameterB  irf' 
after  Impact «5^ 


Appro; 


How    delivenxl 
resting  1    daj's.    ._, 
proilnisti]   dlametei 
alter  impacl. 


The 
length 


2? 


maximum  diametrical  flow  occurred  in  the  direction  of  the 
of  the  crystals  of  the  lead. 


TfMiior  Mi'taK  I!! 


TMREE  VIEWS  OF  *  SPECIMEN   FHOM  A  PIO  OF  LEAD  AFTER   IMPACT.  SHOWING  GREATEST 


TffitBi>tHetaK>HI». 


No.    8.  Compntwd  pcrpendlrii 


IMPACT   TESTS. 
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Impact  Tests.    Tin  Cylinders. 

{y^sa  section  ofinpai* 


I  \    Radial  sptcimeriM.^ 

\J7  \ 


4rs 


Specimens  from  the  ingot. 

Weight  of  ram,  77  pounds. 

Single  and  successive  blows  given  individual  specimens. 


MarkB 
on  spec- 
imens. 

Height  of  drop. 

Height  of  speci- 
men. 

Decrement  of 
height. 

Remarks. 

Sncces- 
sive. 

Total. 

Initial. 

After  im- 
pact. 

Succes- 
sive. 

Total. 

1 

2 
8 
4 
5 
6 
7 
8 
9 
10 

11 
12 

18 
14 
15 

17 

Inches, 
5 

t 

5 
5 

25 

25 

25 

50 

72 

72 

72 

25 

5 
5 
5 
5 
5 

25 

6 

6 
6 

72 

25 

6 
6 

50 

Incha. 
5 
10 
15 
20 
25 

25 

25 

25 

50 

72 

72 

72 

25 

5 
10 
15 
20 
25 

25 
6 

12 
18 

72 

25 

6 
12 
18 
24 
80 
86 
42 
48 
54 
60 

'        72 

50 

1 
1 

Inches. 
2.001 

Inches. 
1.9U 
1.857 
1.809 
1.764 
1.722 

1.796 

1.780 

1.766 

1.646 

1.522 

1.499 

1.517 

1.686 

1.885 
1.811 
1.747 
1.689 
1.687 

1.704 

1.885 

1.881 
1.785 

1.48» 

1.700 

1.876 
1.792 
1.720 
1.655 

1.598 
1.547 
1.502 
1.461 
1.423 
1.888 
1.854 
1.818 

1.546 

Inch. 
.090 
.054 
.048 
.045 
.042 

.205 

.221 

.285 

.855 

.480 

.502 

.484 

.815 

.116 
.074 
.064 
.068 
.052 

.297 

.116 

.054 
.046 

.568 

.801 

.125 
.064 
.072 
.065 
.057 
.051 
.045 
.041 
.088 
.085 
.084 
.086 

.455 

Inch. 
.090 
.144 
.192 
.287 
.279 

.206 
.221 
.285 
.855 

.480 

.602 

.484 

.815 

.116 
.190 
.254 
.812 
.864 

.297 

.116 

.170 
.216 

.568 

.801 

.125 
.200 
.281 
.846 
.406 
.454 
.499 
.540 
.578 
.618 
.647 
.688 

.465 

Cross  section  after  impact  ellip- 
tical, the  greater  flow  occur- 
ring perpendicular   to  the 
longitudinal  axes  of  the  crys- 
tals of  the  tin. 
Do. 

Do. 

• 

Constricted  section  near  end  of 
specimen  after  impact. 

Longitudinal  axes  of  crystals 
of  the  tin  oblique  to  the  axis 
of  the  specimen. 

Constricted  section  near  end  of 
specimen  after  impact 

The  last  blow  delivered  alter 
an  interyal  of  rest  of  20  days. 

Constricted  section  near  end  of 
specimen  after  impact. 

2.001 
2.001 
2.001 
2.001 
2.002 
2.001 
2.001 
2.001 
2.001 

2.001 
2.001 

2.001 
2.001 
2.001 

2.001 

1 

H.  Doc.  300^ 
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impact  tests. 
Impact  Tests.    Tin  Cylindebs. 


T 
i 


Specimens  from  metal  recast  from  the  ingot  in  an  tron  mold. 

Weight  of  ram,  77  pounds. 

Sio^e  and  Buocessive  blows  giren  individual  specimens. 


Helgbt 

oldrop. 

HelsbtolgpedmeD.   1  Decn 

imeotol  height. 

Total. 

iDlHlJ. 

'^'^-    «>«- 

-„. 

Total. 

U 

13 

12 
12 

i 

i 

so 

48 
60 

t 

Incha. 
1.000 

.888 

:S 

1 

.TS8 
.69T 
.CM 

:S 

.U2 

1S2 

1 

068 

oei 

1 

082 

Ini 

Ik, 
1 

SS« 

408 

078 

i 
S 

4« 
488 

2.001 

The  last  blow  of  6 
interval  of  11  days. 


was  delivei'ed  after  the  specimen  had  rested  an 


IMPACT  TESTS. 


.888 


Impact  Tests.    Zinc  Ctlindbbs. 

Cross  section  of  slab. 


t 

Specimens  from  a  cast  slab  branded  ^^B.  Lanyon's  Son's  Co.,  lola, 
Eans." 

Weight  of  ram,  77  pounds. 

Specimen  A  taken  out  longitudinally,  specimen  B  in  a  crosswise  direc- 
tion from  the  slab. 

Successive  blows  given  individual  specimens. 


Marks. 

Height  of  drop. 

Height  of  speo- 
imen. 

Decrement  of 
height. 

Remarks. 

Succes- 
sive. 

Total. 

Initial. 

After 
impact 

Succes- 
sive. 

Total. 

A 
B 

Inches. 
6 
6 
6 

6 

6 
6 
6 

6 

Inches. 
6 
12 
18 

24 

6 
12 
18 

24 

Inches. 
2.000 

2.001 

Inches. 
1.946 
1.912 
1.884 

1.8&8 

L947 
1.915 
1.889 

1.866 

Inch. 
.066 
.034 
.028 

.026 

.054 
.082 
.026 

.028 

Inch, 
.066 
.090 
.118 

.144 

.054 
.086 
.112 

.185 

Minate  cracks  opened  in  cylindrical 
surface. 

Specimen  slightly  elliptic  in  cross- 
section  dimensions,  major  diame- 
ter perpendicular  to  the  longitudi- 
nal axes  of  the  crystals  of  the  zinc. 

Minute  cracks  opened  in  cylindrical 
surface. 

884 


IMPACT   TESTS. 


Impact  Tests.    Copper  Cylindebs. 


t 


Copper  cylinders  for  use  In  crusher  gauges. 

Metal  purchased  at  Frankford  Arsenal,  September,  1896. 

Weight  of  ram,  77  pounds. 

See  page  399,  report  of  1898,  for  table  of  compression  tests. 


Series  I 

• 

Series  I] 

[. 

Series  IIL 

Mean 

1 

Height 

Height. 

Height 

Height   1 

decre- 

of drop. 

Deere- 

Decre- 

Deere- 

ment  of 

ment  of 

ment  of 

ment  of 

height. 

IniUal. 

After 
impact 

height. 

Initial. 

After 
impact 

height 

IniUal. 

After 
impact 

height 

Inchet. 

Inch, 

Inch, 

Inch, 

Inch, 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

1 

.4991 

.4461 

.0680 

.4991 

.4468 

.0528 

.4990 

.4462 

.0528 

.0529 

2 

.4992 

.4147 

.0645 

.4998 

.4162 

.0881 

.4988 

.4148 

.0840 

.0689 

8 

.4992 

.8899 

.1093 

.4989 

.8920 

.1069 

.4991 

fififU 

.1107 

.1090  ! 

4 

.4991 

.8681 

.1810 

.4993 

.8674 

.1819 

.4992 

.8694 

.1298 

.1309 

5 

.4998 

.8497 

.1496 

.4996 

.8505 

.1488 

.4994 

.8506 

.1488 

.1491 

6 

.4990 

.8826 

.1664 

.4995 

.8371 

.1624 

.4992 

.8554 

.1688 

.1642 

7 

RiMk4 

.owt 

.8181 

.1818 

.4992 

.8186 

.1606 

.4993 

.8198 

.1800 

.1806 

8 

.4990 

.9058 

.1987 

.4988 

.3046 

.1942 

.4991 

.3061 

.1900 

.1936 

9 

.4994 

.2924 

.2070 

.4992 

.2928 

.2069 

.4988 

.2927 

.2061 

.2067 

10 

.4990 

.2800 

.2190 

.4998 

.2808 

.2190 

.4986 

.2791 

.2195 

.2192 

11 

.4995 

.2698 

.2802 

.4990 

.2677 

.2313 

.4993 

.2684 

.2309 

.2806 

12 

.4996 

.2585 

.2411 

.4994 

.2584 

.2410 

.4992 

.2561 

.2481 

.2417  , 

18 

.4999 

.2489 

.2510 

.4992 

.2489 

.2506 

.4997 

.2501 

.2496 

.2508 

14 

.4994 

.2889 

.2606 

.4995 

.2872 

.2623 

.4995 

.2418 

.2577 

.2602 

16 

.4997 

.2277 

.2720 

.4996 

.2308 

.2690 

.4992 

.2289 

.2703 

.2704 

16 

.4997 

.2206 

.2791 

.4993 

.2217 

.2776 

.4997 

.2197 

.2800 

.2789 

17 

.4997 

.2139 

.2858 

.4994 

.2180 

.2814 

.4995 

.2099 

.2896 

.2856 

18 

.4996 

.2089 

.2957 

.4992 

.2068 

.2904 

.4995 

.2086 

.2959 

.2940 

19 

.4995 

.1970 

.8025 

.4990 

.1949 

.3041 

.4906 

.2002 

.2994 

.8020 

20 

.4992 

.1890 

.8102 

.4995 

.1912 

.8068 

.4990 

.1878 

.8112 

.3096 

21 

.4992 

.1820 

.8172 

.4996 

.1809 

.3189 

.4997 

.1817 

.3180 

.3180 

22 

.4998 

.1742 

.8256 

.4992 

.1777 

.3215 

.4996 

.1748 

.8247 

.8289 
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ABIILLEBT  HABNE88  TBAOES,  TBHSIODT  TI»TS. 


887 


a 


^ 


^ 


s 


eons  0 
^  3  S 


III 


4 

« 


0 


H 


I    • 


H 

m 


CO 


CI 


I 


o 


"Sag's 


^  ^  V  ^ 


• 

I 


8SS 

a6e(eS 


eJdcici 


S 


^  w 


a 

is 


•s 


a 


1 
i 

ll 

s  9  V 


S9 


s 


S!9 


8S 


89 


S88 


F3B 

ciee 


sie 


h 


i 
I 

f 


1 

|S 

i 

l'^ 

i 

|S 

i 

pi  a 

i 

is  S     3  $ 

f 


II  11 


I  - 


n 


!    1 

pa 

IS     inn 
i  II 

1  i  i    I-- 
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}i     liii 

ABTILLEBY   HABWB8S  TBACS8,  lEIfSIOIf  TBSTS. 


1 

Hit 

3    3    5    3 

sell 

111! 

1} 

|§  !  1  S 

.s 

if 

|S  Ei   5    3 

|a  a  a  i 

1 

IMi 

1 

lii;! 

1 

1 

t 
1 

- 

i 

COMPRESSION  OF  RUBBEK 
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GOMPBE88IOK  OF  BUBBEB. 


898 


No.  9608. 
Sample  from  the  Newton  Rubber  Works. 


1 


t 


Applied 
loads. 


Poundt. 
2,810 

19,100 


Remarks. 


OoxnpresMd  nibber  to  ^^.88  thicknen. 

Load  remoYed,  sample  reooyered  to  ^.58  thickness. 

Compressed  sample  to  ''.19  thickness. 

Load  released,  sample  recovered  to  "M  thickness. 


No.  9609. 


Samples  marked  H.N.waync. 


1 


f 


*Kr 


Remarks. 


PoundB. 
8,000 

25,000 


Compressed  sample  to  ''.82  thickness. 

Load  released,  sample  recovered  to  "M  thickness. 

Compressed  sample  to  '^.16  thickness. 

Load  released,  sample  recovered  to  ''.28  thickness. 
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COMPRESSION   OF  RUBBER. 


No.  9610. 


Sample  marked 


B. 
H.  N.  Wayne. 


1- 


t 


Applied 
loads. 


Pounds. 
4,060 

34,a00 


Remarks. 


Compreflsed  sample  to  f.2S  thickness. 

Load  released,  sample  recovered  to  ^.45  thickness. 

Compressed  sample  to  ".14  thickness. 

Load  released,  sample  recovered  to  ''.30  thickness. 


COTTOlf   TARGET   CLOTH. 


Samples  2"  wide  and  12"  long  between  jaws  of  testing  machine. 


No.o£ 
test. 

No.  of 
sample. 

9630 

1 

9631 

2 

9632 

3 

9633 

4 

9634 

5 

9635 

6 

9636 

7 

9637 

8 

Submitted  by- 


Manhattan  Supply  Co.,  New 

YorkCUy 

Rufus  P.  Clarke,  Washington, 

D.C 

0.  Jafle  &  Pinkus,  New  York 

City, 

The  F.  W.  McNeal  Co.,  New 

York  City 

J.  H.  Early  <&  Co.,  New  York 

City 

Catlin  &  Co.,  Boston,  Mass 

J.  H.  Lane,  New  York  City 

John  Wanamaker,  New  York 
01  ty 


Picks  per  inch. 


Warp. 


61 
62 
61 
61 
61 
40 
44 
54 


FllUng.  Warp. 


Elongation  In 
10". 


Filling. 


Inches, 
1.20 
1.15 
L80 
1.15 
L15 


L85 
1.40 
LIO 
LIO 
1.55 
1.55 
L45 
L45 
1.35 
L35 


Tensile 
strength. 


Warp. 


Pounds. 

74 

82 

69 

76 

78 

80 

72 

79 

73 

74 

118 

111 

145 

146 

99 

106 


FllUa^. 


Pounds. 

72 
66 

79 

59 

78 

81 

68 

71 

78 

72 
125 
122 
174 
179 
142 
140 


inrr-LOCKiNG  device. 

Submitted  by  Kafader  Brothers,  Fort  Bidwell,  Cal. 

The  nut-locking  device  consists  of  a  nut  having  a  notched  section  on 
the  underside,  into  which  notches  a  circular  spring  pawl  engages, 
operating  in  the  manner  of  a  ratchet  and  pawl  movement. 

The  circular  spring  pawl  is  prevented  from  turning  with  the  nut  by- 
reason  of  lugs  engaging  in  a  washer,  which  washer  in  turn  engag'ea 


NUT-LOCKING    DEVICE.  895 

with  the  bolt  by  means  of  a  lug  entering  a  longitudinal  groove  in  the 
latter. 

The  device  is  a  positive  lock  a^inst  backing  off  the  nut. 

Two  bolts  were  tested,  one  i"  diameter  and  one  f "  diameter.  The  i" 
bolt  and  nut  submitted  for  examination  was  tested  by  bolting  together 
two  iron  plates. 

The  locking  device  was  effective  in  preventing  the  nut  from  being 
backed  off. 

Increasing  the  force  used  on  the  wrench  in  setting  up  the  nut,  the 
nut  was  tightened  until  the  bolt  was  twisted;  at  this  time  the  lug  on  the 
washer  was  sheared  off  by  the  force  employed.  It  appears,  however, 
that  the  locking  device  has  substantially  the  same  strength  as  the  body 
of  the  bolt. 

The  f "  bolt  and  device  were  tested  by  bolting  together  two  plates, 
the  locking  device  bein^  found  effective. 

The  test  was  not  carried  so  far  as  to  cause  the  destruction  of  the 
bolt,  the  nut  finally  being  removed  by  unlocking  the  circular  spring 
pawl  by  means  of  the  key  provided  for  this  purpose. 

The  nut  may  be  locked  at  any  position  where  a  notch  is  opposite 
the  spring  pawl. 

Increasing  the  number  of  notches  on  this  nut,  or  using  a  bolt  with 
a  finer  thre^,  would  increase  the  opportunity  for  locking  the  nut  with 
any  desired  pressure. 
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BASE  RINGS  FOR  GUN  CARRIAGES. 


No.  of 

tendon 

test. 

Marks. 

Carbon. 

Manga- 
nese. 

Silicon. 

Sulphur. 

Phos- 
phorus. 

Total 

Gra- 
phitic. 

Com- 
bined. 

6217 

6248 

6286 

a6286 

BR139E 

BR145E 

BR154E 

BR154E 

2.917 
3.180 
2.454 
2.347 

2.249 
2. 181 
1.988 
1.682 

0.668 
0.999 
0.516 
0.665 

0.400 
0.320 
0.260 
0.265 

1.528 
1.550 
1.600 
0.401 

O.I  10 
0.134 
0.080 

0.456 
0.505 
0.406 
0.387 

RACERS  FOR  GUN  CARRIAGES. 


6216 

R^138E. 

9-227 

2E 

2,781 
}    3.190 

1    3.163 

I    3.081 

1    3.215 

2.236 
2.609 

2.567 

2.429 

2.463 

0.545 
0.581 

0.696 

0.652 

0.752 

0.422 
0.458 

0.451 

0.464 

0.480 

1.280 
0.910 

0.940 

1.128 

0.915 

0.126 
0.100 

0.102 

0.100 

0.094 

0.460 
0.309 

0.285 

0.301 

0.293 

9-227 

2E-2 

9-227 

8E 

9-227  

4E 

BARREL  FOR  DYNAMITE  GUN. 


6252 

DGB 

2.781 

2.657 

0.224 

0.300          1.950 

0.120 

0.696 

a  Chips  taken  from  lump  in  metal. 
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CHEMICAL  ANALYSES  OF  BRONZE,  BRASS,  AND  LUMEN  METAL. 


Marks. 


1 
2 

8 

A4 
Py6 
A  12 
Py6 


85 

02 

C 


Description. 


Bronze  cradle  for  3". 
Field  carriage 


[Bronze  pivot    yoke 
6-pdr.  mount 

do 


Parsons   manganese 

bronze 

Cartridge  brass 

do 

do 

Lumen  metal 


Cu. 

Sn. 

58.20 

0.62 

53.83 

0.56 

54.00 

0.50 

99.90 

9.10 

98.69 

9.81 

58.89 

0.25 

70.02 

None. 

69.47 

None. 

69.00 

None. 

9.10 

0.15 

Zn. 


46.88 
45.62 
45.50 


38.06 
29.90 
80.51 
81.00 
82.82 


Pb. 


Al. 


0. 10     0. 74 


0.60 


7.68 


Fe. 


1.54 


Sb. 


None. 


None. 


0.42 


Private  Tests. 

TESTS  MADE  FOR  PRIVATE   PARTIES  DURING    THE   FISCAL   YEAR 

ENDED  JUNE  30,  1899, 


Date. 


1896. 

July  7 
13 
IS 
15 
27 

Aug.  4 
11 

18 
Sept.  10 

16 
17 


19 
20 
27 

Oct.  8 
14 
20 
25 

Nov.    8 

9 

11 

17 
21 
22 
Dec.  6 
10 
12 
14 
22 
24 
27 

1899. 
Jan.   11 

14 

17 

24 

Feb.     2 

8 


Material. 


Leather  traces . 

Cast  iron 

Building  tile... 

Steel  plate 

Steel  bars 

do 

Cast  iron 

Steel  bars 

Pif  iron 

Bncks 

Leather  traces . 

do 

Steel  bars 

Manila  hawser. 

Angle  irons 

Steel-wire  rope. 

Bricks 

Steel  bar 

Turn-buckles . . 

Steel  bars 

Bronze 

Granite 

Steel- wire  rope. 

Copper  wire 

Bricks 


Steel  bar 

Tackle  blocks. . 
Steel- wire  rope. 

Cast  iron 

Manila  rope 

Steel  bars 

Sandstone 

Steel  plates 

Manila  rope 

Cotton  duck ... 


For  whom  tested. 


Name. 


The  Gongdon  &  Carpenter  Co 

E.D.  Leavitt 

The  H.  B.  Camp  Co 

Mutual  Boiler  insurance  Co 

Savage  Arms  Co 

A.  Perrln 

Geo.  H.  Lincoln  &  Co 

Savage  Arms  Co 

Cbas.E.  Coffin 

H.W.Ball 

The  Congdon  Si  Carpenter  Co 

do 

Savage  Arms  Co 

Standard  Rope  and  Twine  Co 

H.W.Ball 

The  Hazard  Manufacturing  Co 

H.W.Ball 

Savage  Arms  Co 

New  England  Bolt  and  Nut  Co 

Savage  Arms  Co 

Fore  River  Engine  Co 

The  Roes  Granite  Co 

The  Hazard  Manufacturing  Co 

New  York  Insulated  Wire  Co 

New  York,  New  Haven  and  Hart- 
ford R.  R.  Co. 

Percy  M.  Blake 

Boston  and  Lockport  Block  Co 

The  Hazard  Manufacturing  Co 

Goldinar  &  Co 

DurancT  Woodman 

Savage  Arms  Co 

The  West  Virginia  Co 

Pennsylvania  R.  R.  Co 

Standard  Rope  and  Twine  Co 

The  Manville  Co 


City. 


Providence 

Cambridgeport . 

Aultman 

Boston 

Utica 

Brookline 

Boston 

Utica 

Muirklrk 

Boston 

Providence 

do 

Utica 

Boston , 

do 

New  York 

Boston 

Utica 

Boston 

Utica 

Weymouth 

Worcester 

New  York 

Wallingford... 
Boston 


Hyde  Park.. 

Boston 

New  York  . . . . 

Boston 

New  York 

Utica 

Philadelphia! 

Altoona , 

Boston 

Providence... 


Steel  bars '  Savage  Arms  Co '  Utica 

Cotton  duck !  The  Manville  Co I  Providence 

Limestone '  A.  P.  Kehr I  Buffalo 

Bricks 

Leather  belting... 


State. 


R.L 

Mass. 

Ohio. 

MajBB. 

N.Y. 

Ma». 

Mass. 

N.Y. 

Md. 

Mass. 

R.L 

R.L 

N.Y. 

Mass. 

Mass. 

N.Y. 

Mass. 

N.Y. 

Mass. 

N.Y. 

Mass. 

Mass. 

N.Y. 

Conn. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

N.Y. 

N.Y. 

Pa. 

Pa. 

Mass. 

R.  I. 


Limestone 
Anchor  bolts. 


N.Y. 

R.L 
N.Y. 

J.  S.  Jacobs  &  Son I  Boston Mass. 

H.  &.  M.  Manufacturing  Co do Mass. 


W.J.  Sullivan ' do |  Mass. 

Boston  Elevated  Rwy.  Co do Mass. 

Manila  rope Standard  Rope  and  Twine  Co do Mass. 
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TESTS  MADE  FOR  PRIVATE  PARTIES,  ^TC— Continue<l. 


I 


Apr. 


18 

14 

18 

20 

22 

27 

3 
4 
5 


10 
11 
13 
15 


21 
22 
25 

26 

29 

May     1 

3 

9 

17 

18 
20 
25 
31 
June  1 
2 


17 
'23 
24 
27 


4 

8 

9 

15 

16 


Material. 


For  whom  tested. 


Name. 


City. 


Leather  traces 

Manila  rope 

Rubber  belting . . . 

Steel  bar 

Sprocket  chain 

ulster  iron 

Wrought  iron 

German-sllyer  wire 

Manila  rope 

Tie  plates 

Marble 

Cast  iron 

Bronze 

Car  couplers 

Steel  bars 

Weighing  ma- 
chine. 

Boilerplate 

Rubber  belting  .. 

Limestone 

Leather  traces  . . . 

Wrought-iron 
plates. 

Copper-coated 
plate. 

Aluminum 

Bricks 

Cotton  yam 

Steel  wire 


Steel-wire  rope 

Amalgamated 
metal. 

Steel  bars 

Felting  cloth 

Copper-coated 
plate. 

Bricks 

Copper  cylinders. . 

Steel  bars 

Bicycle  balls 

Cotton  duck. 

Electrically  weld- 
ed steel  rails. 

Qlobe  valves 


The  Congdon  <fc  Carpenter  Co 

Durand  WmKiman 

Revere  Rubber  Co 

Marlin  Fire  Arms  Co 

Crompton  AKnowles  Loom  Works. 

CharlesF.  Bellows 

Kinsley  Iron  and  Machine  Co 

E.D.  Leavitt 

Durand  Woodman 

Boston  and  Maine  R.  R.  Co 

Adams  Marble  Co 

Whittler  Machine  Co 

do 

The  American  Manufacturing  Co. . 

The  Marlin  Fire  Arms  Co 

The  Watson  <&  Stlllman  Co 


Providence 

New  York 

Boston 

New  Haven 

Worcester , 

Boston...... 

Canton 

Cambrldgeport , 

New  York 

Boston 

Adams 

Boston 

do 

New  York 

New  Haven 

New  York 


Social  Manufacturing  Co Woonsocket 


Revere  Rubber  Co 

R.  J.  Hendricks 

Judfion  L.  Thomson 
L.Nordland 


Chelsea. 
Portland 
Waltham 
Boston  .. 


Colley  &  Co. 


.do 


H.B.  Steel do.... 

Blandford  Brick  and  Tile  Co Worcester 

Fearing  Hall  &  Co Boston  ... 

The  American  Specialty  Manufac-  :  Hartford  . 
turing  Co.  < 

Carson  French  Machine  Co ;  Boston  . . . 

A. W.Cabot '  Stamford. 


E.  D.  Leavitt Cambrldgeport 

American  Felt  Co Boston 

Colley  <t  Co ' do 


Bricks 

Ulster  Iron 

Rubber  belting ... 

Steel  bars 

Belting 

Bicycle  balls 

Sandstone 

Columns 

Tackle  blocks. . . . . 
Copper  cylinders.. 

Soft  steel. 

Hemlock  wood 

Pig  iron 


H.W.Ball 

The  I7nion  Metallic  Cartridge  Co 
American  Hoist  and  Derrick  Co . . 

Waltham  Manufacturing  Co 

Hall,  Lincoln  &  Co 

Boston  Elevated  Rwy.  Co 


do 

Bridgeport 
St.  Paul.... 
Waltham.. 

Boston 

do 


Steel  bars 

Globe  valves. 


Manila  tope 

Hemlock  wood 

Bicycle  balls 

Steel  bars 


The  Eynon-Evans  Manufacturing 
Co. 

Perkins  &  Betton 

Fuller  Bros.  &Co 

Revere  Rubber  Co 

Schenectady  Locomotive  Works  . . . 

Wm.C.Orth 

Waltham  Manufacturing  Co 

J.  B.  Wirt 

John  Lally 

Walter  Coiemao  &,  Sons 

Laflin  <&  Rand  Powder  Co 

American  Ordnance  Co 

Wm.  H.Ward 

Richmond  Iron  Works 

Savage  Arms  Co 

The  Eynon-Evans  Manufacturing 
Co. 

Durand  Woodman 

Wm.  H.  Ward 

Waltham  Manufacturing  Co 

Savage  Arms  Co 


.do 


do 

New  York 

Boston 

Schenectady 

Boston 

Waltham 

Lebanon  

Waltham 

Providence 

Pompton  Lakes  . 

Lynn 

Lowell 

Richmond  Fur- 
nace. 

Utica 

Boston 


State. 


New  York 
Lowell  ... 
Waltham . 
Utica 


R.  L 

N.  Y. 

Mass. 

Conn. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Conn. 

N.Y. 

R.L 

Mass. 

Oreg. 

Mass. 

Mass. 

Mass. 

Mass. 
Mass. 
Mass. 

Conn. 

Mass. 
Conn. 

Mass. 
Mass. 
Mass. 

Mass. 

Conn. 

Minn. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

N.Y. 

Mass. 

Mass. 

Oreg. 

Mass. 

R.L 

N.J. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

N.Y. 
Mass. 
Mass. 
N.Y. 


INDEX. 


Analyseey  chemical:  Pf^e. 

BrasBf  cartridge 902 

Bronze — 

Cradle,  3-inch  field  gun  carriage 902 

Person's  manganese 902 

Pivot  yoke,  6-pounder  mount 902 

Cast  iron — 

Base  rings  for  sun  carriages 899 

Dynamite  gun  barrel 899 

Gun  carriage,  6-inch  disappearing 643 

Racers  for  gun  carriages 899 

Shell,  3-inch 640 

Shot  and  shell,  12-inch 641,642 

Cements,  Portland — 

Alpha 785 

Alsen 785 

Standard 785 

Star 785 

Steel 785 

Lumen  metal 902 

Pig  irons — 

Niagara 644 

Rel^ecca 644 

Clifton 644 

Bodies,  3.6-inch  field  guns 901 

Cast  steel — 

Inner  bases  for  gun  mounts 901 

Pivot  sockets  for  gun  mounts 901 

Shell  bodies 901 

Hoop,  3-inch  R.F.gun 901 

Jacket,  6-inch  R.  F.  gun 901 

Jacket,  6-pounder  R.  F.  gun 901 

Nickel  steel .' 673 

Piston  rod,  6-pounder  mount 901 

Receivers  of  nfles,  .30  caliber 900 

Rifle  barrels,  .30  caliber 900 

Shrapnel 901 

Tube,  6-pounder  R.  F.  gun 901 

Artillery  harness: 

Stitcheti  traces 887,888 

Riveted  traces 888,889 

Bolts: 

Anchor  for  12-inch  gun  carriages 390 

Brass,  cartridge 704 

Bronze: 

Cradles,  3-inch  field  carriage 699 

6-poimder  gun  mounts — 

Oscillating  slides 700,701 

Pivot  saddle 700 

Pivot  yokes 701 

Recoil  sleeves 700 

Recoil  cylinder 701 

Trail  head 701 

Trail  spade 701 

905 


906  INDEX. 

Bronze — Continued . 

15-pounder  gun  mounts —  Page. 

Oscillating  slides 699 

Pivot  yokes 699,700 

Recoil  sleeves 699 

Parson's  manganese,  recast  from  ingot 702, 703 

Caps,  soft  steel,  for  5-inch  A.  P.  shell 501-504 

Cartridge  brass 704 

Cast  iron: 

Dynamite  gun  barrels 62^-631 

Furnished  by  private  parties 645,  M6 

Pig  irons — 

Chemical  analysis  and  tension  tests 644 

Watertown  Arsenal — 

Chemical  analyses 639-643 

Furnace  charges 635-637 

Tension  testa  and  specific  gravities 638-643 

Cast  iron  for  gun  and  mortar  carriages — 

Base  rings 583-599 

Chassis  rail 582 

Racers 600-622 

Top  carriages 565-^81 

Cast  steel.     (See  Steel  bars. ) 

Cement  briquettes.  Beach's  Kosendale  cement: 

Set  in  air 851 

Set  in  water 851 

Cloth,  cotton  target 894 

Concrete,  12-inch  cubes  from  Boston  Elevated  Railway  Company; 

Composition  and  treatment 719 

Compressive  elastic  properties,  details- 
Alpha  Portland  cement — 

l:0:2mixture 757-759,781 

1 :2:4mixture 759-761 

1  :3:6mixture 761,762 

1  :  6: 12  mixture 763,764 

Alwn  Portland  cement — 

1  :0:2mixture 772-774 

1:2:4  mixture 774-776 

1  :3:6mixture 776-778 

1  :6: 12  mixture 776-780 

Atlas  Portland  cement — 

1  :2:4mixture 750-752 

1  :3:6mixture 753,754 

1:6: 12  mixture 755,756 

Germania  Portland  cement — 

1 :0:2mixture 764-766 

1  :2:4mixture ' 766-768 

'                       1  :3:6mixture 768-770 

1 :  6  :  12  mixture 770-772 

Saylor  Portland  cement — 

1  :2:4mixture 744,745 

1  :3:6mixture 746,747 

1:6:  12  mixture , 748,749 

Tabulation 741-743 

Comprehensive  strength  and  weight — 
Alpha  Portland  cement — 

1 :0:2mixture .       726 

1:0:2  mixture,  10-inch  cubes 733 

1  :2:4mixture 726 

1  :3:6mixture 727 

1  :  6:  12  mixture 727,728 

Alsen  Portland  cement — 

1 :0:2mixture 730 

1  :  2  :  4  mixture 731 

1  :3:6mixture 731,732 

1:6:  12  mixture 732 
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Concrete,  12-inch  cubes  from  Boston  Elevated  Hailway  Company — Cont'd.  P««e. 
Compressive  strength  and  weight — Continued. 
Atlas  Portland  cement — 

1:2:4  mixture 724 

1  :3:6mixture 725 

1  :6: 12  mixture 725 

Germania  Portland  cement — 

1 :0:2mixture 728 

l:2:4mixture 728 

1:3:6  mixture 729 

1 :  6: 12 mixture 729,730 

Saylor  Portland  cement — 

1 :2:4mixture 722 

1 :3:6mixture 723 

•1 :  6: 12  mixture 723,724 

Mean  compressive  strength 740 

Compressive  strength  with  concentrated  loads,  10  by  10-inch  plate — 
Alpha  Portland  cement^ 

1 :0:2mixture 734 

1:2:4  mixture 735 

Alsen  Portland  cement — 

1 :0:2mixture 736 

1 :  2:4  mixture 736 

Germania  Portland  cement — 

1  :0:2mixture 735 

l:2:4mixture 735,736 

I                         Mean  compressive  strength 740 

'  Compressive  strength  with  concentrated  loads,  8  by  8.25-inch  plate — 

Alpha  Portland  cement— 

1  :0:2mixture 737 

l:2:4mixture 737,738 

Alsen  Portland  cement — 

1  :0:2mixture , 739 

I                                 1 :2:4mixture 739 

'  Germania  Portland  cement — 

1 :0:  2  mixture 738 

1 :2:4mixture 738 

I                        Mean  compressive  strength 740 

'  Concrete,  12-inch  cubes  made  at  Watertown  Arsenal: 

^                  Chemical  analysis  of  Portland  cements  used 785 

'  Weight  and  volume  of  ingredients  and  concrete^ 

Alpha  Portland  cement 786,787 

'                         Alsen  Portland  cement 786 

t                         Norton  Roeendale  cement 787 

I                         Steel  Portland  cement 787 

Compressive  elastic  properties,  details — 
i  Alpha  Portland  cement — 

'  1:2:2  mixture — 

!                                        1-inch  trap 819 

I                                        IJ-inch  trap 822 

2}-inch  ana  |-inch  trap 811 

i  1:2:3  mixture — 

4 -inch  trap 819 

I                                         IJ-inch  trap 823 

i                                       21-inch  ana  |-inch  trap 812 

1:2:4  mixture — 

t-inch  trap 816 

I                                          li-inch  trap 823 

2§-inch  trap 814,826 

2j-inch  ana  |-inch  trap 812 

l}-inch  to  3-mch  pebbles 828 

ij-inch  to  2J-inch  broken  brick 828 

Granite  dust  and  21-inch  trap 832 

1:2:5  mixture — 

t-inch  trap * 820 

l}-inch  trap 824 

21-inch  and  |-inch  trap 813 
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Concrete,  12-inch  cubes  made  at  Watertown  Arsenal — Continued. 
Compressive  elastic  properties,  detail*— Continued. 

Alpha  Portland  cement — Continued.  • 

1:2:6  mixture — 

f-inch  trap 820 

l}-inch  trap 824 

2j-inch  ana  f-inch  trap 813 

1:2:7  mixture — 

|-inch  trap 821 

1  J-inch  trap 825 

1:2:8  mixture — 

f-inch  trap 821 

l}-inch  trap 825 

1:2:9  mixture — 

1-inch  trap :. . .  822 

1:3:6  mixture — 

f-inch  trap 817 

2J-inch  trap 814 

1  J-inch  to  2i-inch  broken  brick 829 

1:4:8  mixture — 

f-inch  trap 817 

2i-inch  trap 815 

1 :  5  :  10  mixture — 

f-inch  trap 818 

2i-inch  trap 815 

1  :  6  :  12  mixture — 

f-inch  trap 818 

2}-inchtrap 816 

Alsen  Portland  cement — 

1:1:3  mixture — 

!-inch  trap 811 

-inch  trap,  old  cement  that  had  swelled  in  barrel 832-834 

Norton  Rosendale  cement — 

1:2:4  mixture — 

2}-inchtrap 827 

Steel  Portland  cement — 

1:2:4  mixture — 

2i-i"chtrap 826 

Tabulation 801,802 

Compressive  strength  and  weight — 
Alpha  Portland  cement — 

1:2:2  mixture — 

f-inch  trap 793 

l}-inch  trap 794 

2J-iuch  and  f-inch  trap 791 

1:2:3  mixture — 

f-inch  trap 793 

l}-inch  trap 794 

2i-inch  ana  f-inch  trap 791 

1:2:4  mixture — 

f-inch  trap 792 

1  J-inch  trap 796 

2i-inchtrap 791,795 

2i-inch  ana  f-inch  trap 791 

1  J-inch  to  3-inch  pebbles 796 

1  J-inch  to  2J-inch  oroken  brick , 796 

Granite  dust  and  2i-inch  trap 797 

1:2:5  mixture — 

f-inch  trap 793 

IJ-inch  trap 795 

2J-inch  and  f-inch  trap 791 

1:2:6  mixture — 

f-inch  trap 793 

1  J-inch  trap 795 

2J-inch  ana  f-inch  trap 791 

1:2:7  mixture — 

f-inch  trap 793 

IJ-inch  trap 795 
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Concrete,  12-inch  cubes  made  at  Watertown  Arsenal — C^jntinued.  P»>«e. 
Comparative  stren^h  and  weight — Continued. 
Alpha  Portland  cement — Continued. 
1:2:8  mixture — 

1-inch  trap 794 

1  J-inch  trap 795 

1:2:9  mixture — 

|-inch  trap 794 

1:3:6  mixture — 

|-inch  trap 792 

2}-inchtrap 791 

l}-inch  to  2i-inch  broken  brick 796 

1:4:8  mixture — 

|-inch  trap .< 792 

21-inch  trap 791 

1 :  5  :  10  mixture — 

|-inch  trap 793 

2}-inchtrap 792 

1 :  6  :  12  mixture — 

•f-inch  trap 793 

2}-inchtrap 792 

Alsen  Portland  cement — 
1:1:3  mixture — 

}-inch  trap 790 

I  Norton  Bosendale  cement — 

1:2:4  mixture — 

2}-inchtrap 796 

\  Steel  Portland  cement — 

(  1:2:4  mixture — 

2i-inchtrap 795 

Mean  compressive  strength 798 

Concrete,  6-inch  cubfes  from  United  States  Engineer  Corps: 

;                    Portland  cement  1,  broken  brick  4 837 

Portland  cement  1,  powdered  brick  2 837 

Portland  cement  l,8and  2,  broken  brick  4 , 837,838 

I                    Portland  cement  1,  coral  sand  2,  broken  brick  4 837 

Portland  ceni^l,  sand  2 837,838 

Portland  cenoent  1,  sand  2,  broken  granite  4 838 

I  Concrete  prisms  from  Boston  Transit  Commission: 

(  Alsen  Portland  cement,  1:2:4  mixture — 

J-inch  to  }-inch  broken  stone — 

Compressive  elastic  properties,  details 842-846 

Tabulation  of  compressive  strength 841 

(             Copper,  cast 705-708 

I             Copper  cylinders  for  pressure  gauges 709 

[  Metal  of  September,  1896— 

Table  for  use  with  pressure  gauge  ^  square  inch  area 711 

}             Endurance  of  rotating  shafts,  steel 853 

I                   Annealed  at  low  neat 855 

I                    Hot  rolled,  untreated 855 

Oil  tempered  and  annealed  at  high  heat 855 

I             Granite,  red 850 

I  Gun  carriage,  12-inch  disappearing: 

-                    Gun  lever  axles 390 

Gun  mounts,  steel 279-389 

I                    Axle,  6-pounder  mount,  forging 313 

I                    Inner  bases,  15-pounder  mounts,  castings 349-378 

Piston  rods,  6-pounder  mounts,  forgings 301-312 

Piston  rods,  15-pounder  mounts,  foigings 379-384 

Pivot  socketi^,  6-pounder  mounts,  castings 281-300 

Pivot  sockets,  15-pounder  mounts,  castings 315-348 

Tabulations 385-389 

Gun  specimens: 

6-pounder  R.  F.  gun — 

Jackets 16-19 

Tubes 13-15 

Tabulation 19 
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Gun  specimens — Continued.  P»«e, 

3-inch  R.  F.  guns — 

Hoop 39 

Jackets 35-38 

Tubes 23^34 

Tabulation 40 

3.2-inch  B.  L.  steel  field  ^^uns — 

Jackets 46-49 

Tubes 43-45 

Tabulation , 49 

3.6-inch  B.  L.  field  mortars — 

Bodies 53 

Breechblocks * 54 

Gras  checks •. ^ . .  54 

Spindles  ^ 54 

5-inch  B.  L.  siege  rifles — 

Jackets 63-69 

Tubes 57-62 

Tabulation 70 

5-inch  R.  F.  guns — 

Jackets 73-77 

Tabulation 77 

6-inch  R.  F.  guns — 

Jackets 87-92 

Tubes 81-86 

Tabulation 1 92 

7-inch  B.  L.  siege  howitzers — 

Jackets :....      98,99 

Tubes 95-97 

Tabulation 99 

10-inch  steel  B.  L.  rifle — 

Jacket 103 

12-inch  steel  B.  L.  rifles — 

Jackets 112-114 

Tubes 107-111 

Tabulation 114 

12-inch  steel  B.  L.  rifled  mortars — 

Jackets 137-157 

Tubes 117-136 

Tabulation 158 

16-inch  steel  B.  L.  rifle — 

Jacket 161,162 

Harness,  artillery  traces,  stitched  and  riveted 885-889 

Helical  springs — 

Mortar  carriage,  7  inch 391 

Impact  tests 867 

Remarks 869-862 

Copper  cylinders — 

Metal  for  pressure  cauges,  of  September,  1896 884 

Lead  cylinders  from  rods — 

Single  blows  from  different  heights 863-871 

Successive  blows  of  1  inch  on  same  cylinder 872, 873 

Successive  blows  of  2  inches  on  same  cylinder 874 

Successive  blows  from  different  heights 875-877 

Successive  blows  with  intervals  of  rest «78, 879 

Lead  cylinders  from  pig — 

Single  and  successive  blows 879, 880 

Tin  cylinders  from  ingot — 

Single  and  successive  blows 881, 882 

Tin  cylinders  from  recast  of  ingot  in  iron  mold — 

Single  and  successive  blows 882 

Zinc  cylinders  from  slab- 
Successive  blows 883 

Internal  strains  in  gun  forgings 393 

Remarks 395-399 

3-inch  single  forging  gun — 

Surplus  metal  from  ends ' 457-473 
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Internal  strains  in  gun  foigings— Continued.  ^as^- 
5-inch  R.  F.  gun  tubes- 
No.  8589  C— 

Breech 403 

Muzzle 405 

No.  11236  Bl— 

Breech • 407 

Muzzle 409 

No.  1 1226  Bl,  second  treatment — 

Breech 411 

Muzzle 413 

No.  11226  B2— 

Breech 415 

Muzzle 417 

No.  11226  B2,  second  treatment- 
Breech 419 

Muzzle 421 

No.  11249  Bl— 

Breech 423 

Muzzle 425 

No.  11249  Bl,  second  treatment — 

Breech 427 

Muzzle 429 

No.  11249  B3— 

Breech 431 

Muzzle 433 

No.  11272  Bl— 

Breech 435 

Muzzle 437 

No.  11272  B2— 

Breech 439 

Breech  slice  annealed 443 

Muzzle 441 

No.  11272  B3— 

Breech 445 

Muzzle 447 

No.  11272  B3,  second  treatment- 
Breech 449 

Muzzle 451 

No.  11837  Bl— 

Breech 453 

Muzzle 455 

Surplus  metal  from  ends  of  tube 475-486 

Strains  released 484-486 

Tube  of  burst  gun 487-494 

Tension  specimens  from  initial  tension  rings 495-500 

Limestone,  **  Yammerthal  Flint: " 

Compression  and  transverse  tests 849 

Shearing  test 850 

Lumen  metal: 

Compression  test 714 

Tension  test 713 

Mortar,  12-inch  cubes  made  at  Watertown  Arsenal: 

Chemical  analyses  of  Portland  cements  used. 785 

Weight  and  volume  of  ingredients  and  mortar — 

Alpha  Portland  cement 786,787 

Atlas  Portland  cement 786 

Germania  Portland  cement 786 

Hoffman  Bosendale  cement 786 

Norton  Bosendale  cement 786 

Saylor  Portland  cement 786 

Star  Portland  cement 786 

Steel  Portland  cement 786 

Compressive  elastic  properties,  details — 
Alpha  Portland  cement — 

Cement  1,  sand  1 803 

Cement  1,  granite  dust  1 810,830 

Cement  1,  sand  2 803 
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Mortar,  12-inch  cubes  made  at  Watertown  Arsenal — Ck)ntinued.  Fa«e. 
Compressive  elastic  properties,  details — Continued. 
Alpha  Portland  cement — Continued. 

Cement  1,  granite  dust  2  . . 831 

Cement  1,  sand  3 804 

Cement  1,  granite  dust  3 831 

Cement  1,  sand  5 804 

Cement  1,  sand  6 805 

Cement  1,  sand  7 805 

Atlas  Portland  cement — 

Cement  1,  sand  1 806 

Germania  Portland  cement — 

Cement  1,  sand  1 809 

Hoffman  Rosendale  cement — 

Cement  1,  sand  1 .... , 809 

Norton  Rosendale  cement — 

Cement  1,  sand  1 810 

Cement  1,  sand  2 827 

Saylor  Portland  cement — 

Cement  1,  sand  1 808 

Star  Portland  cement — 

Cement  1.  sand  1 ^ 807 

Steel  Portland  cement — 

Cement  1,  sand  1 808 

Tabulation 801 

Compressive  strength  and  weight — 
Alpha  Portland  cement — 

Cement  1,  sand  1 788 

Cement  1 ,  granite  dust  1 790, 796 

Cement],  sand  2 788 

Cement  1,  sand  2,  retarded  set 799,800 

Cement  1,  granite  dust  2 797 

Cement  1,  sand  3 788 

Cement  1,  granite  dust  3 797 

Cement  1,  sand  4 789 

Cement  1,  sand  5 789 

Cement  1,  sand  6 ^ 789 

Cement  1,  sand  7 789 

Atlas  Portland  cement — 

Cement  1,  sand  1 789 

Germania  Portland  cement — 

Cement  1,  sand  1 790 

Hoffman  Rosendale  cement — 

Cement  1,  sand  1 790 

Norton  Rosendale  cement — 

Cement  1,  sand  1 790 

Cement  1,  sand  2 796 

Saylor  Portland  cement — 

Cement  1,  sand  1 790 

Star  Portland  cement — 

Cement  1,  sand  1 789 

Steel  Portland  cement — 

Cement  1,  sand  1 789 

Mean  compressive  strength 798 

Nut-locking  device 894 

Pig  irons 644 

Piston  rods  for  gun  carriages,  proof  stress 391 

Private  tests 902 

Receivers  of  rifles,  .30  caliber 257-268 

Bar  as  received 265 

Forged  and  subsequently  annealed 266 

Receiver  forging,  forged  and  annealed 267 

From  bar 263 

Foiled  stock 264 

Tabulation 268 

Rifle-barrel  steel,  .30  caliber 163-255 

Bar  as  received 240, 241 

Barrel  rolled  and  annealed  in  charcoal 242, 243 

Bars  as  received 244-247 
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Bifle-barrel  steel,  .30  caliber— Continued.  ^^t^ 

Bar  aa  received 174 

Butt  of  barrel  heated  in  new  furnace  and  rolled 175, 176 

Barrel  steel  before  treating 236 

Allowed  to  cool  after  rolling,  then  reheated  and  annealed  in  char- 
coal  237,238 

Barrel  steel  annealed  in  charcoal 218 

End  of  iMff  before  rolling ^ 183 

End  of  bar  after  rolling 184 

Green-end  bars  as  received 250 

Breech  end  of  barrel  rolled  and  annealed 251 

Hollow  specimen  from  butt  of  barrel  after  special  treatment 219 

Middle  of  bar  before  rolling i 186 

'  Middle  of  bar  after  rolling 186 

Open-heeulh  stock,  lime  annealed  in  furnace  after  cooling  from  rolling 

heat 232,233 

Red-end  baxs  as  received 248 

Breech  end  of  barrel  rolled  and  annealed 249 

Rolled  barrel 234,235 

Rolled  barrel  annealed  in  charcoal 220 

Rolled  barrel  annealed  in  lime , 221 

Rolled  barrel  annealed  in  sand 222 

I  Rolled  barrel  reheated  in  new  annealing  furnace  and  annealed  in  char^ 

coal 262 

I  Tabulation 263-266 

I  Rifle  barrels,  .30  caliber,  hydrostatic  tests 269-277 

Remarks 271 

Bessemer  steel 272,273 

I  Oil  tempered  at  butt 272,276,277 

I  Rubber,  compression  of 891 

>  Sprines,  helical 391 

I  Steel  bars: 

f  Anchor  bolts  for  gun  carriages 390 

\  Axle,  6-pounder  mount ^ 313 

j  Carrier  rmgs  for  guns  and  mortars 686 

)  Cast  steel  for  gun  mounts — 

J  Inner  bams,  16-pounder  mounts 349-378 

I  Pivot  sockets,  16-pounder  mounts 315-348 

I  Pivot  sockets,  6-pounder  mounts 281-^300 

Cast^jteel  shell  bodies 505-561 

I  800-pounder  B.  L.  mortar 507-532 

1,000-pounder  B.  L.  morta^ 533-559 

I  Tabulation 660,561 

Countershaft,  fractured 687 

I  For  standardizing  testing  machines 647-669 

The  Benj.  Atha  <fe  Illkworth  Co 649-663 

I  The  Taylor  Iron  and  Steel  Co 654-663 

Tabulation 664 

Watervliet  Arsenal 665-669 

I  Gun-lever  axle,  12-inch  disappearing  carriage 390 

Nickel  and  carbon  steel 671-679 

,  Axlesteel 677,678 

Nickel  steel — 

,  Annealed 673,674 

Tempered  and  annealed 675,676 

Tabulation 679 

Ordnance  material 681-686 

'  Piston  rods,  6-pounder  mounts 301-312 

Piston  rods.  Impounder  mounts 379-384 

Receivers  of  riflfes,  .30  caliber 257-268 

Riflebarrels,  .30caliber 163-256 

Soft  caps  for  5-mch  A.  P.  shell 601-^504 

Steel  casting 689-692 

Compression  testa 691,692 

Tension  tests 692 

Steel  cflfltipfffl 

Hinge  fug  plates,  lOand  12-mchrifle8 693-698 

H.  Doc.  300 58 
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